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DO’S AND DON’TS OF CABLE INSTALLATION AND MAINTENANCE 







AST SERVICING of indoor, high-overhead 
fluorescents, sprinkler heads or “what-have- 
you’’—without stopping production, even where 
aisles are narrow—is accomplished with ease 
by reaching over bench or machine. Murray 
Crows’nests mounted on caster trailers or electric 
platiorm trucks are the last word in adaptive- 
ness. Send for the convincing facts that have 
made this aerial ladder favorite among utilities 
for more than a decade. No obligation. Metro- 
politan Device Corporation, Brooklyn, New York. 


INDOOR — OUTDOOR 
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cables operating at high tem 
boiler rooms, steam tunnels and er hot 
locations. This new insulation was nhemed 
“OKOGLASS”. : 
Profiting by this development, electri 
motor manufacturers were quick to adopt 
glass insulated magnet wires to permit high- 
er temperature operation, with huge savings 
in steel parts and casings and a substantial 
reduction of over-all motor dimensions. 
Today the weight and space saved by 





“4 


HOW YESTERDAY’S CABLE RESEARCH HELPS WIN TODAY’S WAR 


Battles may hang 
by threads 


... OF GLASS! 


these smaller, lighter motors—and there are 
dozens in each bomber—has made possible 
changes in plane design that permit longer 
flights and heavier bomb loads. 

OKOGLASS also supplements the limited 
supply of asbestos for electrical insulation 
and still enables us to produce flame-resist- 
ing cables for our battle fleets. 

Thus, battles may hang by threads of glass 


\ s a result of Okonite’s development of spun 


ass insulation for electrical cables. The 
ight saved by lighter electric motors may 
meen a quicker victory. The Okonite Com- 
pany, Passaic, N. J. Offices in principal cities. 
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Insulated Wires and Cables 
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YELP ON TOOL CARE 


EW GRAYBAR POCKET MANUAL TELLS HOW _—. 
O GET LONGER SERVICE OUT OF LINE TOOLS 



























This practical new handbook fits the needs 


of everyone responsible for care and 


servicing of line tools and for employee 
training. On more than 30separateitems, 


it gives suggestions for use, advice on 


adjustment, lubrication, storage. 


It has been prepared with the co- 
operation of leading makers of these 
supplies as a part of Graybar's complete 
service ‘‘from the top of the pole to the 
bottom of the hole’’. For your copy, just 


call your local Graybar Representative 


or mail coupon. 


PEL TOEE 
COVERS PRODUCTS LIKE THESE: 

























JACKS 
TACKLE 
ROPE 
SHOVELS 
PLIERS FOR YOUR COPY... JUST MAIL COUPON 
GRAYBAR ELECTRIC COMPANY 
CUTTERS Graybar Building, New York 
Gentlemen: Please send me a free copy of your new 
LEATHER 32-page handbook ‘Wartime Care of Line 









Construction and Maintenance Tools". 
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We 
OF A GOOD CONDENSER 


From the viewpoint of the turbine, the condenser is a 







mighty important adjunct to good performance. This 
Elliott condenser looks good from its turbine floor, and 
its very definite contribution to overall unit efficiency 
helps to make the turbine look good. 


Through broad experience, Elliott engineers have 
developed and confirmed condenser design principles 
which insure the success of Elliott installations. We 
should be glad to discuss these principles with you in 


The Army-Navy E 
has been awarded 


relation to the next condenser you plan. 
to both the Jean- 
nette and the 


setts end the ELLIOTT COMPANY 


Eitiott Company, Heat Transfer Department, JEANNETTE, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


c-3768 
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CONDUCTOR SUPPORTS, | 
TOU 


Mer aa a ad 
INDOOR AND OUTDOOR 


AIR BREAK SWITCHES| 


INTERRUPTER SWITCHES| 


Th hee | | 
THERMO-RUPTERS | 
j 


SWITCH OPERATING 
Pray TY 1h) Le 


EEL 


@ HI-PRESSURE, self- 


cleaning contact, one piece 





dt eB 
PE Es 3 


jaw and terminal. 
Lie A eee | 


oe Simple, rugged, efficient 


blade operating parts. IRK INTERLOCK 
Ta 
3 Weatherproof greaseless 
bearing for easy operation. 
AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES 


Type TTR- DISCONNECTING SWITCH 


TESTING DEVICES 


RAILWAY AND INDUSTRIAL ENGINEERING CO., GREEN 
IN CANADA=EASTERN POWER DEVICES, LIMITED 





L&N Type P Combustion Control on a B & W Integral-Furnace Boiler. 
assembled and ready for outside connection; carries the Master Controller, Furnace Pressure Controller and 
A typical valve drive is the one for uptake damper, shown alongside the boiler. 


all push buttons. 


NEW COMBUSTION CONTROL SYSTEM 
Meets Needs of War-Busy Textile Plant 


Shown here is a typical application of the entirely new 
L&N Type P Combustion Control system especially suited 
to the needs of “smaller” power plants and to many war 
plants: 


1. It is Simple. One Controller (the Master) regu- 
lates both fuel and air for all boilers. Another Controller 
(one for each boiler) regulates furnace pressure. Both are 
entirely electrical; they move the dampers, valves and 
levers by means of electric-motored Drive Units. 


2. It is Centralized and Flexible. Without moving from 
Panel, operator can switch from fully-automatic control 
to either base-load or push-button control; can operate 
some boilers on automatic control and some on push-button; 
can change fuel-air ratio of any boiler or boilers. In brief, 
he can suit the operation to the plant requirements. 


3. One Drive Unit for each damper, etc.; no piping or 


Jrl Ad N-01P-163(3) 


LEEDS & NORTHRUP COMPANY, 4938 STENTON AVE., PHILA., PA. 






















Control Panel at left arrives completely 


shafting ; no interconnecting linkages; connections of Unit 
to Control Panel are through an electrical conduit. Drive 
Units cannot be back-driven even when power is off; and 
all but the smallest can be equipped with hand-wheel drives 
if desired. Only power is from 110-volt a-c lighting or 
similar circuit. 








4. Type P is Easy to Install. With no compressors, 
piping or line shafting, the labor and time of installing 
are minimum. Our factory assembly of the Control Panel 
further reduces installation costs. We can supply panel 
individually, or as part of group panel, or on boiler board 
which includes both control and instruments.. 


If you have a combustion-control problem which does not 
require central-station type equipment, outline the situation 
and we will promptly send specific facts about Type P 
Control. 






LEEDS & NORTHRUP 










MEASURING INSTRUMENTS - 
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TELEMETERS - 








HEAT-TREATING FURNACES 





AUTOMATIC CONTROLS 
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/ 
0-B's 
_ LIGHT-TIGHT, AIR- 
| \TIGHT & OIL-TIGHT 


BUSHING SEAL 


cee 


Preserves the Oil 
Facilitates Handling and Storage 
Stops Oil Leaks 


In its simplest terms, O-B bushing con- 
struction may be described thus: “What's 


outside stays out--what’s inside stays in.” 


O-B bushings are totally light-tight. Even 
the gauge that indicates oil-level is oper- 
ated magnetically so that a non-ferrous 
metal wall can block sunlight from strik- 


ing a small area of the oil. 


O-B bushings are totally air-tight. They 
do not breathe and, therefore, air-borne 
moisture cannot come into contact with 


“A me. | ; the oil to cause deterioration. 
’ _ * O-B bushings are totally leak-proof. They 
nt ‘i are filled with the highest grade oil at the 


factory, can be handled and stored out 
Unit doors in any position, and are ready for 
Drive 
; and 
rives 


service immediately upon installation. 
Protective shells cover both ends, making 
the bushing a sealed unit. There is no 
interchange of oil between the bushing 


ig oF a . 
! ' : LP and apparatus tank. 


All these precautions are taken to preserve 


SOTS, 4) j ' 
ling Sout . the condition of the oil. The durable 
inal porcelain internal dielectric needs no such 
anel protection. It is completely moisture-proof. 
oard Light-tight, air-tight, and oil-tight sealing 


is one of the refinements that have placed 
O-B bushings in the lead. To get bushings 


not 
that have had troubles designed out of 


tion 
e P 


them, specify O-B. 


* KEEP BUYING WAR BONDS 


MANSFIELD, OHIO 


CANADIAN OHIO BRASS Co., LTD. 


NIAGARA FALLS, ONTARIO 
2410-H 
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NEW IDEAS IN POWER AND ELECTRICAL EQUIPMENT ARE TAKINc 
AVAILABLE UNDER HIGH PRIORITIES....ALL BELONG IN Thue 


ww Power plant of the future prob- 
ably will be built around gas turbines... 
operating at efficiencies equal to or bet- 
ter than diesels but with the low mainte- 
nance and simple lubrication of steam tur- 
bines. Building space per unit output will 
be lowest of any prime mover and no water 
will be required. 

Present signs: already 19 Allis- 
Chalmers gas turbines and compressor units 
are employed in refining high-octane gas= 
oline. 

Operating sequence: 1) starting 
motor slowly rotates unit, building up air 
pressure, 2) fuel burner is ignited and hot 
gas enters turbine, 3) turbine takes load, 
drives compressor and generator, starting 
motor is disconnected. 





OPERATING DIAGRAM OF MODERN COMBUSTION TURBINE 


per Just moving oil faster in special 
transformer radiators — cools it enough 
so that designers need less copper and 
steel in transformer cores and coils. 
Allis-Chalmers "Electro-Cooler" does just 
that—but what's more it's done so simply 
that it makes forced oil cooling practi- 
cal. That's the magic word—PRACTICAL! 





WE WORK FOR WE PLAN FOR 


Xe ae, 


AC VICTORY ° 
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So now that water-cooling coils 
are banned by WPB—and electric ee 
transformers must be re: 
built without them— 
the "Electro-Cool- 
er" with an oil-to- 
water heat exchanger 
replaces them Al- 
lis-Chalmers trans- 
former engineers 
save copper tubing— 
give steel makers a 
substitute for the 
water = cooled fur-= 
nace transformer. 

Investigate 
the widening appli- 
cations of the "Elec- 
tro-Cooler"—a unit 
composed of a heat exchanger and a "pump- 
in-a-pipe." Motor and pump are both in- 
mersed and lubricated by cooling oil. 





OIL-TO-WATER “ELECTRO~ 
COOLER’ 


per In the heart of a mercury arc rece 
tifier, power-carrying electrons await 
the moment when a flash of bluish light- 
ning will carry them from the.anode to the 
cathode. There's one anode in each tank 
of a 6-tank Allis-Chalmers "Excitron" rec- 
tifier. Every 360th of a second, in se- 
quence, bluish arcs flash in these tanks. 
What is the wizardry that times these arcs? 


Excitrons are built to "fire when 
ready"——a procedure made possible by con- 


tinuous excitation! 


At the precise moment that a-c 
voltage on the anode equals the internal 
resistance of the mercury vapor gap—the 
bluish are "train" leaves for the cathode. 


Mt i @@Eite wemim—: Gems. wee aR 86a 


ALLI¢ 
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six pilot ares burning steadily do the 
rick—they're always ready to start the 
trains" on the 360th of the second. Here= 
in lies the simplicity and stability of 
he Allis-Chalmers "Excitron." 







High priority wall surrounds "Exe 
| Micitron" today, prevents all but most es= 
Hl sential useSe 
But plan to use it postwar. High-= 
|\fer efficiency of "Excitron" suggests 
|} profitable replacement of thousands of 
[| motor generator sets and synchronous 
1 onverterSe 
}i 
; 





{ e per Keep your eye on stronger trend 
|Htoward air blast circuit breakers. Past 


TL fByear has seen Allis-Chalmers air-blast in- 
RO. Mstallations more than doubled. 


Think of air-blast breakers in 
terms of protection and maintenance sav- 
ings. Arcing times, less than 1/2 cycle 
throughout operating 
range, mean amazing 


contact life. 
















ht= Here's how 
the it works in brief: 





small contact piston 
pulls back from ori- 
fice, high pressure 
dry air rushing into 
hole. Arc rushes 
through, t00 « « -« 
stretches out and 
vanishes—at split- 
cycle speed. 














1=C Reliabil- 
al ity? Air brake sys- 
he tems of heavy trains 








1,000,000 KVA AIR BLAST are no safer. 
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tdon't forget 


ING sHAPE FAST AT ALLIS-CHALMERS TODAY. SOME ARE ALREADY 


+ CHALMERS 


3ACK OF EVERY LONG-RANGE PLANNER'S HEAD. HERE ARE A FEW: 





OSCILLOGRAM OF AIR BLAST INTERRUPTION 


per Biggest graphite "pencils" in the 
world write the flaming story of armor in 


the electric arc furnaces of Uncle Sam. 
Formerly these pencil-like electrodes 
were misguided by erratic up and down move= 
ments—calculated to keep pace with the 
melting charge. But at 3000 deg. F—over-= 
travel and under-travel just burned them 
up and caused inefficient melting. 


With a new sensitive, wide-range 
control generator called the "Regulex" 
exciter — Allis-Chalmers engineers are 
keeping furnace arcs constant, enabling 
extra "heats" per day, conserving graph- 
ite electrodes. Steel men are happy now! 


Basic fact is that amplifying 
characteristics of "“Regulex" exciter 
parallel in many respects those of the 
electronic tube—with the important ex- 
ception that it has d-c machine life and 
ruggednesSe 

Look for other important new 
developments in electrical and power 
equipment from Allis-Chalmers. Maybe 
we can help you — maybe you can help us. 
ALLIS-CHALMERS, MILWAUKEE, WIS. Al612 
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This book tells how to: 


@ SAVE CRITICAL MATERIALS in the selection, application 


and use of electrical equipment. 


oe USE NEWLY DEVELOPED METHODS to speed vital war 
production. 


@ KEEP EQU!?MENT RUNNING by proper Maintenance 


and Repair Service. 
@ SAVE SCRAP by systematic planning and salvage. 
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FOR WARTIME CONSERVATION 


Selective Service puts available man power to work at 
the jobs for which it is best fitted. el 


cent 





The same principle can be used on transformers. They can 


ligt 
be relocated to secure the maximum benefits of capacity and - 
positive protection. ene 
hea 


This can be accomplished by: 


@ Moving CSP (Westinghouse completely self-protecting) fm Fo: 
transformers to locations where lightning is most severe vol 
and load is subject to extreme fluctuations. These oe 
transformers cannot be damaged by lightning, short 
circuits, or overloads. 


@ Shifting conventional transformers to areas where 
lightning hazards are negligible, and load is compara- 
tively steady. 


By this and many other practical measures suggested in 
the Westinghouse Conservation Strategy, you can save 
Critical Materials. Write today for your free copy of this 
100-page book, B-3206. Help conserve copper, steel, and 
other materials for direct war use. Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa., Dept. 7-N. _J-9048 


© 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Cool 


@ There is a reason why cool fluores- 
cent light is the most efficient practical 
light known. It’s simply because a 
fluorescent lamp transforms electrical 
energy into more light and with less 
heat than other light sources, 


For fluorescent light production in- 
volves an electro-chemical process 
rather than a heat process. That is, 


Sane eae nee Fl —— 


ea 


ultraviolet radiation of a precise wave 
length causes the fluorescent powder 
coating inside the tube to emit light, 
rather than heat energy in the form of 
invisible infrared radiation. 


And there is a reason why Sylvania 
Fluorescent Lamps are as coolly efficient* 
as modern r€search can make them. 
Sylvania engineers have drawn on years 


- 


of specialized and basic experience 
with incandescent lamps, radio tubes, 
ultraviolet lamps and other electronic 
devices. Their aggressive and inde- 
pendent research has helped to make 
fluorescent a “must” for precision war 
production, and the best lighting for 
your home when Victory is won. 


Sylvania’s tireless research makes con- 
tinued and consistent improvement 
possible. For more output, longer life 
and uniform color — specify Sylvania 
Fluorescent Lamps in authorized new 


SELL SYLVANIA AND GIVE YOUR CUSTOMERS 


FAR MORE LIGHT AND LIFE FOR THEIR MONEY 


Compared with 1939 a dollar invested today in 
Sylvania Fluorescent Lamps buys more than four times 
the’ lumen output and approximately five times the 
lamp life. 


installations and replacements. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


Formerly Hygrade Sylvania Corporation 


LIGHT (lumen output) LIFE (lamp hours) 


a 


1939 «1943 


SYLVANIA 
FLUORESCENT 
DOLLAR 

BUYS : 


Salem, Mass. 


INCANDESCENT LAMPS, 
FLUORESCENT LAMPS, FIX- 
TURES AND ACCESSORIES, 
RADIO TUBES, ELECTRONIC 
DEVICES. 


(Based on decreasing price and increasing efficiency and 
durability of Sylvania 40-Watt White Fluorescent Lamp) 
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Listed are component parts of 


PS ernauwer vw 


Unit Sub Station 
Secondary bus bar connections in 
junction box. 
Voltmeter—secondary. 

Watt-hour meter. 
Ammeters—secondary. 
Induction overcurrent relays. 
Relay test switches. 
Element heater for cabinet. 
Tapchanger cabinet. 


Mercoid temperature control 
switches. 


Isolator operation handle. 


Oil circuit breaker. 15 kilovolt., 
600 amperes, electrically inter- 
locked with isolator. 


Element heater for cabinet. 





es aes 
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Here is a Unit Sub Station containing in a 
compact design all the essential equipment 
for complete power transformer service. 


This 1000 KVA transformer, rated 11,500 volts 
primary, 460-Y secondary, 3 phase, 60 cycle, 
was shipped recently to one of our Navy 
Yards to handle the power distribution needs 
of that vital Naval Station. 


Like all STANDARD Transformers, this unit 
was designed for a specific service—built by 
an experienced organization—constructed to 
withstand the severe service and long hours 
of operation required of a Naval Base in 
War time. 


And looking ahead to the time when we get 
back to normal operation this STANDARD 
Transformer will still be in service meeting 
the less strenuous but equally important job 
of power distribution required to build up a 
stronger Navy than ever, for the protection of 
America. 


STANDARD Transformer has both the engi- 
neering and manufacturing facilities to produce 
all types of transformers—they'll build the size, 
type and number required to meet your needs. 
For dependable, low cost power distribution 
consult a STANDARD Engineer on the type 
transformer best suited to your needs. Write 
or wire... 


THE STANDARD 
TRANSFORMER CO. 


WARREN e OHIO 





ENGINEERED AND BUILT | 
0 ee A ee ee | 



































| STEP KG 


A GREAT ARRAYp\ 
TO YOUR WART\M I< 


JUST FOR 
you 






MOVIES! Finest professional 
talent! The DR machine in the 
stellar role. New, up-to-the- 
minute repair methods and 
techniques. 





FOR. DEPTA 
‘ sous’ 


| 
| 


GOVERNMENT 
; Fc REQUISITIONED 
TT es Mires CAKES 
ae 
Se 


— 
DON’T BLAME IT ON THE OVEN... A liberal education thet 
cuts down complaints. Full color. Practical. 

HOW TO TAKE CARE OF YOUR ELECTRIC APPLIANCES...A swell 
new handout booklet for the conservation-conscious customers. 
HEADS OR TAILS... Shows you how to make SERVICE a reo! 
profit enterprise! Tailored right to your everyday needs, 


‘y 
PARTS’ a) 
SO THAT'S WHAT ae 
ALL THOSE LITTLE }// 
GAOGETS 1‘vE 












“HOW TO REPAIR 

GENERAL ELECTRIC IRONS” 
An exclusive new film. Talk about tim- 
ing! Justwhen the need is greatest. Uncle 
Sam says, “Iron Repair Very Essential.” 


PARTS TALK! Straight from the /} 
crystal! Latest information on repair | 
parts and what the future looks like! 








WAR BONDS WILL BUILD AND EQUIP NEW VICTORY HIMRRO 
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WY AND (TAKE A CHAIR J 


AYVED AIDS 
RTIMVICE BUSINESS! ——<—__ yes BRAND NEW FILMS 


on CA Bleeding and 

Scotch Yoke machines 

with handy manuals of 

f all you have seen to 

wer oi Ta ’ take home with you! 
DID YA BRING Th’ 
NEXT LESSON IN 


THE “T” PLAN! A 10-lesson 
Home Study Service Course for 
spare time improvement. It's 
FREE! The “T” Plan takes front. 
and center at the June Field 
Meeting but you can get details 
NOW from your GE Distributor. 


HAPPY DAY! It’s Here! The new 300 

page Appliance Handbook. An all-time 

classic. The answers to all the common complaints 

on the full line of major appliances between 2 covers! 


CHECK THIS LIST FOR THE NEXT G-E SERVICE TRAINING MEETING IN YOUR CITY 


(If city near you is not listed, check your G-E Distributor ) 


Allentown, Pa. Fayetteville, N. C. Massillon, Ohio Rockford, Ill. 
Altoona, Pa. Findlay, Ohio Maysville, Ky. Saginaw, Mich. 
Appleton, Wisc. Flagstaff, Ariz. Memphis, Tenn. Salisbury, Md. 
Ashland, Ky. Fort Wayne, Ind. Middlesboro, Ky. San Bernardino, Cal. 
Ashland, Ohio Grand Rapids, Mich. Milwaukee, Wisc. Santa Barbara, Cal. 
Atlanta, Ga. Hagerstown, Md. Minneapolis, Minn. San Diego, Cal. 
Atlantic City, N. J. Harrington, Del. Morganton, N. C. Scranton, ba. 


Binghamton, N. Y. eee Pa. Muncie, Ind. Sioux City, lowa 


Biuefield, W. Va. Indianapolis, Ind. Nashville, Tenn. Sioux Falls, S$. Dak. 
Cape Girardeau, Mo. Jefferson City, Mo. Omaha, Neb. South Bend, Ind. 
Charleston, W. Va. Joplin, Mo. Oxford, Ohio Springfield, Ill. 
Chattanooga, Tenn. Kansas City, Mo. Paducah, Ky. St. Louis, Mo. 
Chicago, Iil. Knoxville, Tenn. Peoria, Ill. St. Paul, Minn. 
Columbus, Ohio La Crosse, Wisc. Philadelphia, Pa. Syracuse, N. Y. 
Davenport, lowa Lancaster, Pa. Phoenix Ariz. Tampa, Fla. 
Dayton, Ohio Lawrenceburg, Ind. Pittsburgh, Pa. Terre Haute, Ind. 
Denver, Colo. Lexington, Ky. Pueblo, Colo. Toledo, Ohio 

Des Moines, lowa Long Island City, N. Y. Bupertbore, N. C. Tucson, Ariz. 
Dubuque, lowa Los Angeles, Cal. uincy, Ill. Waterloo, lowa 
Duluth, Minn. Louisville, Ky. Raleigh, N. C. West Orange, N. J. 
Evansville, Ind. Madison, Wisc. Reading, Pa. Wichita, Kan. 
Fargo, N. Dak. Mason City, lowa Rochester, N. Y. Wilmington, Del. 


Ask your General Electric Appliance Distribuior for Meeting Dates and Reservation 
War for Yourself and Service Staff. 


GENERAL @ ELECTRIC 
RROWS 
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Type UX Multistage large horizontally 
split casing, axially and radially balanced 
boiler feed pump — capacities up to 1500 
GPM—pressures up to 1250 p.s.i. 


Type WC Multistage solid forged steel bor, 
boiler feed pump—capacities up to 3000 Gpm_ 
pressures up to 3000 p.s.i. 





COMPLETE COVERAGE 
in Centrifugal 
BOILER FEED PUMPS . 





Type UB-2 two-stage horizontally split casing 





boiler feed pump — capacities up to 1500 GPM— 
pressures up to 450 p.s.i. - s A 
Wieskicios offers the power plant designer the 4 
most complete line of modern service-proven centrifugal : 
boiler feed pumps. = 
This line includes horizontally split casing and _ solid W 
forged steel barrel multistage pumps. is 
Worthington’s position is unsurpassed on its prepared. la 
oe ness to furnish the correct boiler feed pump built of the correct th 
: le 
Type UQ four-stage horizontally split casing materials for any operating condition. ; 
boiler feed pump—capacities up to 1500 GPM— in 
pressures up to 650 p.s.i. The types shown are but representative of the extensive ai 
Worthington line of centrifugal boiler feed pumps—many “ 
others are available. : tt 
Electric Motor or Steam Turbine Drive 
A 
\ Both the Navy E. and Army-Navy E. Awards have been pre- T 
sented to Worthington for speed and excellence in production. 
i 
Sé 
a 





Type U two-stage horizontally 
split casing boiler feed pump— 
capacities up to 300 GPM— 
pressures up to 250 p.s.i. 








— ———— - 
— Type R_ single-stage horizontally 
Type UR six- stage horizontally split casing split casing boiler feed pump— 
boiler feed pump—capacities up to 750 capacities up fo 400 GPM—pressures 





GPM—pressures up to 800 p.s.i. up to 200 p.s.i. 
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Every one of us at Thomas & 
«& Betts was honored recently to 
receive the Army and Navy “E” Award 
for outstanding production of War 





materials. 





















the As a company we are proud to fly the 


gal flag. As individuals we are proud to 


wear and treasure the “E” lapel pins. 


alid We feel an even greater honor. That 





is, the privilege of making unspectacu- 


ed. lar but essential electrical fittings for 
rect 


the War machinery used by our fight- 


ing men on land and sea and in the 


ive air. Our supreme honor is the oppor- 
wT tunity to help our armed forces win 


the War. 


And so we cannot rest on our laurels. 
To us the Army and Navy “E” Award 
says: “So far, so good; but go farther i 
and do better.” | | 


OUR ENTIRE PERSONNEL 


ally 


THE THOMAS & BETTS CO. 


INCORPORATED 

MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 | 
ELIZABETH, NEW JERSEY 

In Canada: Thomas & Betts Itd. Montreal 


res 


You Get Uniformity In 


ILLINOIS PORCELAIN BUSHINGS 


Control of production 
methods assures uni- 
formity of ILLINOIS 
eee ee 
Stes Sho: 
exact dimensions are 
rs assured—accurate kiln 
7 ight: eb eee 
ca 7 You get uniformity of 
color regardless of size 
cd of order. Perfect align- 
Pa ana ment of porcelain hole 
» and mounting base. 
; w Your ILLINOIS Porce- 
lain Bushings accu- 
« rately line up in the 

s iLiad Le 























HIGH 
DIELECTRIC STRENGTH 


o 
HIGH 
MECHANICAL STRENGTH 


* 
EXACT DIMENSIONS 
AND UNIFORMITY 


ILLINOIS 


ELECTRIC PORCELAIN CO., MACOMB, ILL. 
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RCA TUBE 
PUBLICATIONS 


Following dre a few of the Tube 
publications available from RCA 
Commercial Engineering Sec- 
tion, 416 South Fifth St., Harri- 
son, N. J 


RCA TRANSMITTING (Power) 
TUBE GUIDE ...72 pages of data 
and circuits for popular RCA 
Power Tubes, U-H-F Acorn and 
Midget types, Gas-triodes, and 
Gas-tetrodés. Single copy, 35c. 


TT-100 TRANSMITTING AND 
SPECIAL-PURPOSE TUBES 
BULLETIN... Illustrated cata- 
logue information on RCA air- 
and water-cooled transmitting 
tubes, rectifiers, television tubes, 
voltage regulators, and special 
amplifiers.Singlecopy, nocharge. 


RCA PHOTOTUBE BOOKLET... 
Provides a clear understanding 
of theory, construction, and ops 
eration, Single copy, no charge. 


TYPICAL ELECTRONIC JOBS DONE 
BY RCA TUBES 


Communicating ¢ Heating * Dehydrating 
Measuring * Checking « Analyzing * Actuating 
Protecting * Testing * Detecting * Matching 
Controlling * Guiding * Sorting * Magnifying 


Rectifying * Counting * Transforming 
“Seeing” « “Feeling” 


“INDUCTION HEATING 


--ethe electronic answer to many industrial problems 


High on the list of Electronic de- 
velopments that have seen tremendous 
expansion under impetus of war re- 
quirements is Induction Heating. 

This Electronic method has meant 
important savings in time and cost on 
jobs ranging from case hardening, an- 
nealing, riveting, and tin-plating, to 
food dehydration, plywood glueing 
and others. It has meant better heat con- 
trol and greater uniformity. It has meant 


simplified handling of materials to be. 


treated—and much more. 
Here, as in other phases. of 


RADIO CORPORATION OF AMERICA 


Electronic development, the radio 
tube is the “magic brain” of the process 
—and the fountainhead of modern tube 
development and production is RCA.. 
Made in varied lines for almost any 
Electronic application, RCA tubes afford 
a broad engineering selection of types, 
each with a background of proved per- 
formance that assures long life, utmost 
dependability, and high efficiency. 
In the Electronics of the future, as in 
the Radio of today, RCA Tube engi- 
neering will continue to lead the 
way—all the way! 


RCA Victor Division, Camden, N. J. 


RCA RADIO-ELECTRONIC TUBES 


High-vacuum, gas, and vapor tubes « 


power tubes e« Cathode-ray tubes « Rectifiers e 


Voltage amplifiers 


Low-power and medium- 
Voltage regulators « Relay tubes 
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’ IT’S WEATHER FOR EMERGENCY LIFE-LINES ON DECK THIS DESTROYER . - .BUT BELOW, 
OMF ORT . SPECIALLY DESIGNED WESTINGHOUSE BLOWER 


CREW AND OFFICERS WORK IN © 
MOTORS IN DECK pUCTS SUCK IN SEA AIR... CIRCULATE IT THROUGH A MAZE OF DUCTS 
FOR SHIP VENTILATION. 

FIT INSIDE DECK 


THESE COMPACT MOTORS AND FANS, BUILT AS AN INTEGRAL UNIT, 
VENTILATOR; WESTINGHOUSE — THE MOTOR. EACH 


4 puctTs. STURTEVANT DESIGNED THE 
UNIT MUST WITHSTAND THE GUN SHOCK AND POUNDING OF A SEA AND AIR BATTLE. IN 
. ADDITION TO SAVING VALUABLE DECK SPACE, THIS SPECIAL MOTOR IN 
VENTILATING EFFICIENCY MORE THAN 15% AND REDUCES NOISE LEVEL BY 25%. 

SIMILARLY, MANY OTHER MOTOR AND CONTROL APPLICATIONS IN WAR INDUSTRIES 
- REQUIRE SPECIALIZED ENGINEERING. - CO-ORDINATION FOR FINISHED UNIT BETWEEN A 
WESTINGHOUSE PRODUCT AND YOURS . 

USE OUR FACILITIES. ABOVE ALL, TAKE ADVANTAGE OF OUR MOTOR AND CONTROL 
APPLICATION EXPERIENCE. PHONE YOUR WESTINGHOUSE OFFICE FOR IMMEDIATE 
HELP. OR WRITE WESTINGHOUSE ELECTRIC & MANUFACTURING cO. — DEPT. 7-8 — Hei 


D E. PITTSBURGH, PA. : 
ligh 


3-21278 in 
cou 
apa 


IZes 


we 
Westinghouse 
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No. 10 How To USE 
LIGHT PLIERS FOR 
TELEPHONE, RADIO 
AND SIGNAL WORK 









@ There is a definite technique em- 
ployed by experienced mechanics. 
in working with light insulated wire. 
that is both time-saving and work- 
manlike. The operations of cutting. 
“skinning” and “cleaning” occur 
very frequently in practically all 
work of this general type. In the 
procedure described below. Cres- 
cents Light Diagonal Plier No. 942 


performs these operations equally 







well with both solid and stranded 


conductor wire. 





Here is the proper way to grasp a 
light diagonal plier. The little finger 
“inside ” the handles provides a 
counter pressure to hold the jaws 
apart. Pressure of the thumb stabil- 
izes the tool and helps maintain de- 


oR 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
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15, 


sired jaw opening. Some mechanics 
include the third finger with the 
the 


using index and second finger for 


little finger “inside” handles. 


“outside” pressure. 





















aes a 






To “skin” wire. grasp it as shown 
with the left hand. Now with plier 
held as above described. close the 
jaws sufficiently to cut thru the in- 
sulation only. Don't cut thru the 
conductor! Counter pressure of 
“inside” fingers and steadying action 
of thumb pressure provide excellent 
control over depth of cut. Now, with 
both hands as illustrated, “rock” 
plier handles toward left wrist and 


the resultant prying action will strip 
the insulation from the wire end. 







MAIL THE COUPON 


for free reprints of this series of 10 in- 







formative ads. Indicate whether wanted 






for bulletin board use or punched for 





3-ring binder. 


1943 








City. 


“How To Do It” 


Information For 


OOL NOTES cers. 


“Cleaning” or brightening of the 
-bare wire is accomplished as illus- 
trated here. Close jaws just enough 
to provide slight pressure and draw 
cutter blades along the bare wire a 
few times. Rotate wire with fingers 
and thumb of the left hand so that 


the entire circumference is cleaned. 





When making connections with light 
wire in inaccessible places, Cres- 
cent’s Long Nose Pliers No. 1033 or 
654 are very useful. Grasp end of 
wire with plier tip, and with left 
hand holding wire as shown, wrap 
the bare end around terminal screw. 


Crescent Tool Co., Jamestown, N. Y. A-4 
Please send your “TOOL NOTES” Series 


for Bulletins for 3-ring binder 


Name a a 


Address 


State- 
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POWER 
DISTRIBUTION 
AIR-COOLED 

NOFLAMOL* 


*(NON-INFLAMMABLE LIQUID FILLED) 
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WAGNER 
BRANCH OFFICES 


ATLANTA 
BALTIMORE 
BOSTON 
BUFFALO 
CHICAGO 
CINCINNATI 
CLEVELAND 
DALLAS 
DENVER 
DETROIT 
HOUSTON 
INDIANAPOLIS 
KANSAS CITY 
LOS ANGELES 
MEMPHIS 
MILWAUKEE 
MINNEAPOLIS 
NEW YORK 
OMAHA 
PHILADELPHIA 
PITTSBURGH 
PORTLAND 
ST. LOUIS 
SALT LAKE CITY 
SAN FRANCISCO 
SEATTLE 
SYRACUSE 
TULSA 
WASHINGTON, D.C, 




















In army camps, ordnance and power plants, in 
the oil fields, and throughout the chemical and 
steel industries, Wagner transformers daily 
demonstrate their excellence in quality. From 
the very beginning, the name Wagner has been 
synonymous with quality. 

If you are in need of transformers to com- 
plete your war production schedules, consult 
the nearest of Wagner’s 29 branch offices, 
located in principal cities and manned by train- 
ed field engineers. 





FOR BULLETINS 
TU-33 (NOFLAMOL) 
TU-181 (POWER) 
TU-180 (DISTRIBUTION) 


143.4 


WasgnerElectric Corporation 


* * * 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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@ Against fire, “know-how” is a mighty weapon. Men who 
know how each extinguisher should be used, who know 
when it should not be used, men who know that a fire in 
electrical wiring must not be handled with the same fire- 
fighter you would use for a rubbish blaze . . . these men 
can save your plant in a quick-striking emergency. 

It’s up to you to train these men. You will train them 
best by letting them see extinguishers in action against real 
fires. You will stage demonstrations at your plant. 

Walter Kidde & Company will send you a booklet which 
tells how to make demonstrations dramatic and instructive 
. .- how to teach men to know their fire-fighters. Write to 


Walter Kidde & Company, Inc. 
525 Main Street Belleville, N. J. 


Kidde 


HIGH PRESSURE GASES + FIRE PROTECTION 
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The Shortest Road to 
Contact Performanee 


© cowhide in the blueprint stage is the shortest road to 
contact performance. Mallory experience and “‘know how” will 
prevent most of the “bugs” inherent in theoretical design — 
and get at the root of unforeseen difficulties in lightning order. 


\ case in point is that of the aircraft relay for the control of 
ee . ** ry. 

pitch change” motors for plane propellers. The propeller 
manufacturer required a small light relay capable of handling 


currents up to 150 amperes—and he had to have prompt action. 





Mallory engineers tackled the problem; re-worked a standard 
50-ampere double-break relay, incorporating Mallory Elkonite 
contacts in the design for a complete contact 
assembly. The toughest kind of life tests were con- 
ducted, embracing rapid, continuous operation with 
overloads in excess of 150 amperes. During the tests, 
contact members heated to a dull red. But Mallory 
Elkonite stood the gaff—and now is providing 
dependable operation for a highly specialized relay. 


In this case, speed of development, combined with 
perfect contact functioning, is worth noting. When 
experience and “know how” concentrate on coopera- 


tion, contact difficulties vanish swiftly. 


You'll find eager cooperation awaiting you when 
you bring contact or complete contact assembly 
problems to Mallory. 


P. R. MALLORY & CO., Inc. 


INDIANAPOLIS, INDIANA 
Cable Address — PELMALLO 


‘ 





Elkonite—Reg. U. S. Pat. Off. 


Wires 


ELECTRICAL CONTACTS AND CONTACT 
ASSEMBLIES ... NON FERROUS ALLOYS 
POWDERED METAL ALLOYS 
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PRODUCTS 


HOT ROLLED COPPER RODS 


BARE AND TINNED COPPER WIRE 
(in rounds, flats and squares) 


BARE AND TINNED STRAND 
URC WEATHERPROOF WIRE 


COTTON, PAPER AND ASBESTOS 
MAGNET WIRE 
(in rounds, fiats and squares) 


RUBBER INSULATED WIRES AND 
CORDS 





























ROM. 
CAISI.Iz 















Maintaining our own rolling mills, we 
start fabrication with the copper bar. 


All Rome Cable products are manu- 
factured in our own mills to exacting stand- 
ards under strict engineering supervision. 
Every process is carefully controlled and no 
finished products are released without the 
approval of our Inspection Department. 


REASONS FOR ROME CABLE QUALITY 


RCIMIE 
CABLE CORPORATION 
















ae INSULATED WIRES AND 
a eae ROME, N. Y. 
LEAD COVERED CABLES SALES OFFICES 
SERVICE ENTRANCE CABLES NEW YORK CHICAGO LOS ANGELES 
60 E. 42nd. St. 208 S. Jefferson St. 327 E. 4th. St. 
oe ost et 017 ton TA 
or) oppers A ns A rus ig. 
eaue 60" Heavy Duty Cords and MARSHFIELD HILLS, RICHMOND, VA. WASHINGTON, D. C. 
ables MASS. 2027 South Bivd. Room 410, Bond Bldg. 
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“Unitized” Switchgear puts 


7WO- ONE *' 


the F/ex/fesr Relay Case 





~ 







Chassis partly re- 
moved from case 











The FLEXITEST “two-in-one” case combines in one com- 
pact design any Westinghouse protective relay with KNIFE- 
BLADE TEST SWITCHES. It brings maximum flexibility 
of maintenance and testing to “Unitized” Switchgear. 

Panel space is conserved ... wiring of a separate test 
switch is eliminated ... and manufacturing time is saved. 






CHECK THESE FEATURES 





- Test switches mounted at front of relay. 

2. Test plug, or just spring clips, may be used 
for testing. 

3. Slot on switch handle for circuit identification. 


4. Chassis cannot be removed without latch 
opening the red trip circuit switch. 


Appearance matches “Unitized” design. Mounting hard- ff 
ware is concealed. Nothing protrudes beyond the front of 
the relay ... not even the captive nuts which fasten the cover, 

The FLEXITEST design will fit any testing procedure 
regardless of the kind of test equipment used. Never before 
has such a high degree of flexibility, reliability, and visibil- 
ity been combined to make routine testing quick and easy. 

For detailed information, ask for Bulletin 3217. Address 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Department 7-N. J-40338 


Westin nghouse 


PLANTS IN 25 CITIES. OFFICES EVERYWHERE 









5. Removable chassis. 
6. Cam-action latches. 






7. Optional cover interlock for automatically 
opening trip circuit as cover is removed. 









8. Permanently mounted case. 






- Holes in switch handles for interlocking bars. 






These are just a few of the many reasons 
why your next switchboards should have 
Flexitest Relays. 





““UNITIZED‘’’ SWITCHGEAR. 
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OLIVER PINS 


sizes and types for every application 


Oliver Insulator Pins are made in well over a hundred styles, sizes and types 
for screw, clamp or bolt fastening; for wood and steel crossarms, steel transposition 
brackets and break arms, for poles, pole tops, etc. 


They are made from mild open-hearth steel, hot dip galvanized. Various 
types of Oliver Insulator Pins are fitted with different kinds of threads: steel, 
malleable iron, lead, zinc. Special Oliver construction assures a perfect bond 
between pin and thread. Cobs are made from seasoned wood, thoroughly im- 
pregnated with paraffin. Write for complete information. 


No. 3300 No. 3496 No. 3735 No. 3418 No. 3402 


No. 3068 No. 5022 No. 3506-S No. 3506 
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WENTY-FOUR hours a day, war 
plants like this one . . . turning out 
planes, tanks, guns, shells and countless 
other sinews of war... are bright, busy 
examples of the vital part now being 
played by electrically-generated power. 
As an aid in meeting the Nation’s all- 
time high demand, public utilities in all 
parts of the country are assuring maxi- 
mum power output from their steam 
turbines by lubricating them with 
Texaco Regal Oils. 

Texaco Regal Oils for steam turbines 
rapidly free themselves from air and 
water, and are highly resistant to oxida- 
tion and emulsification. They keep lu- 
bricating systems free from harmful 





TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS ® HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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WER IN WAR WORK! 


gum and sludge deposits, assuring 
normal bearing temperatures . . . and 
governors instantly responsive to every 
load-change. 

So effective have Texaco Lubricants 
proved that they are definitely preferred 
in many other important fields, a few 
of which are listed in the panel. 

A Texaco Lubrication Engineer will 
gladly cooperate in the selection of the 
most suitable lubricants for your equip- 
ment. Just phone the nearest of more 
than 2300 Texaco distributing points in 
the 48 States, or write: 

wwe 

The Texas Company, 135 East 42nd 

Street, New York, N. Y. 


TEXACO Lu br icants 


FOR ALL TURBINES 









THEY PREFER TEXACO 


* More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com- 
bined. 

* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 

*® More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 

*® More buses, more bus lines and more 
bus-miles are lubricated and fueled with 
Texaco than with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 
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SILVER 
ELEMENT 


Reduce Unnecessary 
Outages with 


Silve FUSE LINKS 


You can less afford unnecessary outages 
today than ever before. Man-hours, service 
costs and the links themselves must be 


conserved, 

The Silver elements of S&C Links are de- 
signed and constructed like the time-proven 
elements used in S&C Power Fuses. They re- 
duce unnecessary outages because of their— 


e Resistance to damage due to 
lightning-induced and other 
surges. 


_@ Sustained accuracy of time-— 


current characteristics. 
e Uniform quality. 
@ Resistance to corrosion. 


e Greater mechanical strength. 


Install S & C Links now to prevent unneces- 
sary extra re-fusing work and the waste of 
man-power and truck miles. Deliveries made 
from stock in most fuse link capacities. 


SCHWEITZER & CONRAD, INC. 
4435 Ravenswood Avenue, Chicago, lil. 


Manufactured in Canada by Powerlite Devices, Lid., Toronto, Ontario 


Sleek FUSE LINKS 
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Heres complete data ou a neu &W devels 


Gé&W TYPE “DIPK” OIL SWITCH—-3 POLE-5000 VOLTS-600 AMP. 


Gé&W Type “DIPK” oil switches were specially designed for use in oil refineries and chemical plants to 
meet the requirements of equipment for hazardous locations. The live parts within the oil switch are 6 inches 
below the level of the oil. The tank is one piece heavy welded steel construction. The conduit cable connec. 
tions on each side can be interchangeably brought in vertically, from above or below, or horizontally. 


Cabl inating 1 Cabl led with 
ae Sere een oe FOR CLASS 1, GROUP D, HAZARDOUS LOCATIONS “PB” fitting, anche a ak 


solderless clamp style for a 
fit. Lead sheaths are belled 


wide range of conductor sizes. 
Cable compartments are to be over and clamped. Non-leaded 
cables are sealed by cord 


solidly filled with compound. 

Using an extra conduit cable packing. 
entrance (and special conduc- 
tor clamp lugs) two circuits 
can terminate in one compart- 
ment. 















The switch chassis unit can be lifted out of the tank by 
removing the nuts from the 3 guide rods and the cap- 
screws from flexible connecting straps on each side. 
Switch contacts are high pressure ball and groove style, 








iY 
be 


= B 
ee eel | 
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CONNECTING STRAPS 


QUOTATION: G& W Type “DIPK” single throw oil switch, 3 pole, 5000 volts, 600 amperes. Full load break. With 4” conduit cable 
entrance fitting on each side for 600 Mcm maximum cables. (Give complete cable data.) 
CAT. No. DIPK346 $300.00 list each. Approx. shipping weight 600 Ibs. each. 
Oil for switch tank not included. 13 gallons required 80c list per gallon. 
Compound for two compartments not included. 17 gallons required $1.30 net per gal. in 5 gal. containers. 
Extra 4" conduit cable entrance fitting for a branch tap on compartment. Cat. No, B1099-21PB $8.00 list each. 


G & W ELECTRIC SPECIALTY CO., 7780 DANTE AVENUE, CHICAGO, ILLINOIS, U. S. A. 


Sendfor yourcopnyofnew Bul. 543 listing other G & Weilswitches 
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In recognition of the way in which Simplex has re- 
sponded to the demands of the shipbuilding program, the 
U.S. Maritime Commission recently awarded to us the Maritime 

“M” Pennant and the Victory Fleet Flag for outstanding production 










achievement. 






. SHIPBOARD CABLES i . 
FOR VICTORY SHIPS..... | | 


With the rapidly expanding shipbuilding program there has been a corresponding in- 
crease in requirements for power and communication cables without which the ships | 
cannot be operated. Production has been stepped up to meet the increased demand | 
and Simplex shipboard cables are being supplied in steadily increasing volume. | 
























They are in service in all parts of the world where supplies are being sent to our | 
allies or to our own military forces overseas. They are helping to maintain the 

“bridge of ships” that is a vital part of the military equipment of the United | 
Nations. 


Simplex cables for all types of service conform to government restrictions and reg- | | 
ulations controlling the use of copper, rubber and other scarce materials but they | 
may be depended upon for satisfactory performance. If you must have cables for | 
essential, high priority war work, we shall be pleased to tell you what Simplex cables | | 
ean do for you. 





Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. | 








W 
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\ NO ROOM IN THE FILES! 

\ RECORDS SCATTEREO 
DX ALL OVER THE PLACE! 

| HOW CAN | GET 





IS LACK OF EFFICIENT FILING 
EQUIPMENT WASTING YOUR TIME? 


In these busy days you just can’t afford to let inadequate 
filing equipment slow the work of your dwindling clerical 
staff. Today’s flood of business papers, and those of years 
to come, may be efficiently filed in the attractive, built-to- 
last, Wood Guardsman Cabinet. Remember, too, that 
innumerable government regulations require that many 
operating records must be kept for at least two years! 


The Guardsman line includes letter and legal size units in 
2, 3, 4, and 5 drawer heights; and 5x3, 6x4, 8x5, 8x8, and 
Tabulating card sizes. Here is the simple, effective cure for 
excessive transferring, overcrowding, delayed finding, and 
makeshift adaptations of filing equipment. See the Guards- 
man at your nearest Remington Rand Office. 


SYSTEMS 


Werenemmmes (XC) TE T-d Ki) its 0) 0] | Cor 
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"\ SEEMS THAT EVERY RECORD 
& 1 NEED \S IN THE 
TRANSFER ROOM 















HERE’S THE WAY 
TO MEET THAT PROBLEM 


GUARDSMAN 
WOOD FILING CABINETS 


A STYLE AND SIZE FOR 
EVERY NEED. AVAILABLE 
FOR IMMEDIATE DELIVERY! 





For complete details on this extensive 
line of wood files built to match exist- 
ing equipment, write today for the 


free 20-page Guardsman catalog. 

















BUFFALG 
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SURE 1S A NUISANCE To HAVE 
To FILE CARDS IN LETTER-S i725 
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| WHEN THERE'LL BE ENOUGH 
SYNTHETIC RUBBER TIRES FOR EVERYONE 










mghouse has provided the answers material-consuming, explosion-proof controls. Start- 


to a allenging problems of a new industry. ers may be mounted on both sides of Westinghouse 





Control centers, originally developed to meet the Control Centers—the units are all of one width and 






need for quickly installed group motor control, are the heights are multiples of the small size. This 






speeding production of the polymerization process provides greater space-savings and flexibility to meet 






vital to manufacture cf synthetic rubber. varying conditions. 











) Because Control Centers are factory grouped and In short... Westinghouse Control Centers are 
wired, they speed installation, save aisle space, and the modern control for modern industry. Specify 
provide low-cost, safe motor control. them for your plant... write for Booklet 3026 for | 
Control Centers can be located away from hazard- complete details. Westinghouse Electric & Manu- H 
ous points, eliminating the expense of critical- facturing Co., East Pittsburgh, Pa., Dept. 7-N. 
J-21262 i 

















Westinghouse 


cr PLANTS IN 25 CITIES . .. OFFICES EVERYWHERE 
. ° 


CP ae 
4 c 
7 MOTORS AND CONTROL 
i - > 
~ a a a bal i Bad, 


ai Re Sic ae 
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\ 


fs ure! Center, the starter units are multi- 

es of the smallest size. Diagram above shows how different 
sizes of motor starters are interchangeable in the same space. 
The unit on the right encloses one Size 4 Linestarter; the two 
in the middle enclose a Size 1 and a Size 2 or 3 Linestarter; , i 
and the units on the left enclose three Size 1 Linestarters. 
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RELAYS FOR SMALL-SPACE USE 


It’s much more of a trick to make a fine, 
accurate wrist watch than it is to produce an 
alarm clock. Similarly, the task of making 
really dependable and durable midget relays 
is one that calls for the best that a specialized 
manufacturer, already accustomed to high 
standards of quality, can give it—and here 
Struthers Dunn engineering excels. 


As a result, Dunco Midget Relays have 
established new standards of performance in 
a wide variety of applications where space is 
at a premium, and where dependability under 
exacting conditions of use is essential. They 
are produced in dozens of standard and special 
types and sizes for almost any requirement. 
Dunco Midgets are Underwriter approved. 









26 Dunco representatives located in every major 
war equipment manufacturing center throughout the 
U. S. and Canada are trained to help you in all 
problems of relay selection and use. Write or wire 
for address of your nearest representative. 


STRUTHERS DUNN, Inc. {f° 


1321 ARCH STREET PHILADELPHIA, PA. 
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COPPER-SAVING § 





BARS and 








providing either 30% or 40% of the electrical conductivity of solid copper of same 
cross-sectional area --- copper exterior inseparably molten-welded to steel core. 


This form of Copperweld suggests such im- 
portant copper-saving applications as: bus- 
bars (when size must be maintained but 
limited conductivity required)—blades, jaws 
and other parts in knife blade switches—fuse 
clips—jumpers—flat conductors—lugs—and 
miscellaneous electrical parts usually made 
of flat copper, brass, or bronze. 

Copperweld is not a universal substitute 





for copper but may be used for many 
applications where copper, brass, or bronze 
is used, 

Please write, supplying detailed informa- 
tion concerning intended copper-saving use, 
including material and size now used and 
required conductivity (in amperes) of the 
parts to be made of Copperweld. A drawing 
of the part will be helpful. 


GLASSPORT, PA. 





WELD 





WIRE 





FLECTRICAL WORLD @ May 15, 1943 (1589) 37 



















a oR 


This 


NEWSPAPER 


advertisement was published in Wash- 
ington, New York, Chicago, Detroit and 
Pittsburgh, to create a better under- 
standing of business. 
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T 
the n 
| 1 
favor 
| most 
| 7 
ceive 
best 
| 6c 99 has 1 
OW enefits labor f= 
| ‘ > ( 
| ERE’S a little of the stuff that makes horse labor is applied to it. ll 
: ; ; c 
oe Your whole theory is based on a finished sys- ‘ 
We sent reprints of a couple of recent ‘‘Seed tem of production for profit instead of production 
Money’’ advertisements to labor leaders. for use. et: 
' ° . o,e . an 
Among the replies was the letter from a west My only purpose in writing you concerning ; 
coast labor leader quoted below. this is that I believe you should explore the current 


leading thought of the world in regard to postwar & 't gi 
planning and the broad conviction obtaining that § 4 jol 
we cannot go back to an economy built on ‘‘seed ( 
money’’ or any other such artificial economic §& |ess 
mortar to reconstruct a torn world where produc: § wor! 
tion to effect a world of abundance for all is no & as al 

We believe that a healthy, competitive and longer a secret or difficult. oper 
constantly improved industry is the source of all 
good living. Here is a frank statement of an en- 


While this letter disagrees with us completely 
and probably doés not represent the ideas of most 
labor leaders, it does express a viewpoint that 
should have the careful attention of all who are 
genuinely interested in better living. 


’ 


Very truly yours,’’ 


tirely different viewpoint: (To avoid any flavor of personal controversy, we have The 
omitted the sender’s name) any 
‘*March 31, 1943 adm 


> If you are inclined to agree with the author of 
this letter (many in the ranks of labor do not), then : 
you are invited to study the two men in the picture § neec 


McGraw-Hill Publishing Co. Inc., 
McGraw-Hill Building, 
330 West 42nd Street, 


, above. whi 

New 2 meted: Both men are laboring . . . If laboring is the J the 
Gentlemen: source of good living, then the coolie ought to live § ©" 
We have received your letter of March 24th, better than the American, because he works harder & p | 
together with your two pamphlets, ‘‘Where Do and longer. cae mad 
Wage Increases Come From?’ and ‘‘Where Do Is it because the coolie is dumb that he cannot § | ¢ 
Jobs Come From?”’ and I must say they are about ~ live as well with his home-made plow as the t! 


as superficial a work as I have seen. American with his tractor?.-. . Ask the Japs how 





e : dumb that coolie is! 2. U 
In the first place good business is not the 7 : 
source of good iiving or wealth either. All wealth No, the American lives better because his 
comes from and is created by labor and nothing labor is multiplied by efficient tools. 
else. Even gold in the ground is valueless until Since labor cannot be effective in providing 
FREE MATS: If you would like to publish this message over your own com- 
pany name, or distribute it in handy booklet form, write or wire: Research Amer 
' Dept., McGraw-Hill Publishing Company Inc., 330 West 42nd St., New York. be 
Sulesr 
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better living without tools, then it certainly seems 
reasonable that every laboring man would want to 
use the best tools he could possibly get his hands on. 






‘—Industry’’ exists to supply the tools that 
produce better living. ‘‘Business’’ exists to store, 
distribute and sell the products of tools. 


The better the tools, the better the living of 
the men who use them. 







Therefore, the laboring man ought to be in 
favor of the system that will improve his tools 
most rapidly. 







Throughout the ages, men have tried every con- 
ceivable system to produce improved tools. The 
best way yet developed is our American one. It 
has many faults, but we should work to improve 
it, not discard it. 







> Our American method of developing better 
tools for workmen has two parts. One is called 
‘‘capitalism.’’ The other is called ‘‘profit.’’ 


Sys- <piee 

i **Capitalism’’ encourages people to save, be- 
cause it promises to repay anything that is loaned, 

ning and to reward the loaner. 

rent ‘*Profit’’ encourages people to think, because 


war it gives an automatic reward to anyone who can do 
that ™ 2 job better. 


eed Capitalism and profit get more work done in 

mic @ less time because they encourage and reward 

luc- ® work. To talk of abolishing them is as ineffective 

nd @ as abolishing arithmetic. Their flaws are errors ef 
operation, not of fact. 


They can be made to create jobs for everybody. 
They can pay the war debt. They can accomplish 
any job within the imagination of man IF properly 
administered. 


en In the problems of the post-war world, we will 
ire ® need, as never before, the ‘‘take a chance’”’ spirit 

which is the essence of capitalism. We will need 
he @ the ‘‘I can do it better’’ spirit which can best be 
ve @ encouraged through allowing a profit. 


€' @ & Here is the way capitalism and profit .can be 
made to benefit labor and produce better living: 
ot 


5 1. Constantly improve the equipment available for 


the worker. 


2. Use the lowered costs thus produced to 


ow “Seed Money” benefits labor (cont’d) 


(a) lower prices to consumers 

(b) raise wages 

(c) provide incentives for invention, leadership 
and investment 

(d) lay aside ‘‘Seed Money”’ that can be used 
to start over again at item 1. 


“Seed Money” produces better living 


® America has always been an inventor nation. 
Throughout the years, most of the profits of busi- 
ness have been used to buy inventions... better 
machines, more efficient factories, research for 
better products. We call profit that is ‘‘plowed 
back’’ into business ‘‘Seed Money.’’ Through 
Seed Money, products are constantly improved, 
making possible lower prices and higher wages. 


Did you know that this process of putting aside 
Seed Money has been almost entirely eliminated 
by our tax law? 


Congress, in shutting the door on wartime 
profiteers, wrote the Excess Profits Law in sucha 
manner that it also takes away most of the Seed 
Money of business. 


Industry must have Seed Money to continue 
the work of making better products available at 
lower costs, to create more jobs and pay higher 
real wages. The Excess Profits Law must be 
changed if we are to provide Seed Money for 
making post-war jobs. If you think so, too, ask 
your Congressman to review this law and all laws 
—with this principle in mind: 


‘*Industrial Progress 
is the Basis of all Good Living.’’ 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


22 publications, which gather ‘‘war-news’’ from the ‘‘war- 
production-front’’ through a staff of 153 editors and 725 engineer- 
correspondents . . . More than 1,500,000 executives, designers, 
production men and distributors use the editorial and advertising 
pages of these magazines to exchange ideas on war-production 
problems. 


McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books for 
colleges, schools, and for business and industrial use. 





This advertisement is available in handy booklet form, (Less than 100 
copies free. Larger quantities, $1.50 per 100; $10.00 per 1000.) 


: McGRAW-HILL 


PUBLISHING COMPANY, INC....BOOK COMPANY, INC. 


330 WEST 42ND STREET, NEW YORK 
THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 


American Machinist ¢ Aviation ¢ Bus Transportation « Business Week « Coal Age « Chemical & Metallurgical Engineering ¢ Construction Methods ¢ Electrical 
Contracting ¢ Electrical Merchandising ¢ Electrical West ¢ Electrical World « Electronics ¢ Engineering & Mining Journal « E. & M. J. Metal and Mineral Markets 
Engineering News-Record « Factory Management & Maintenance « Food Industries « Mill Supplies « Power ¢ Product Engineering « Textile World « Wholesaler’s 
Sulesman ¢ Business Publishers International Corporation, an affiliate, publishers of Business and Technical Magazines for Latin America, and Overseas Circulation. 
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l2 MONTHS OF WAR-7T/M 

















The performance record described on the right-hand page was 
accomplished by this C-E Steam Generating Unit. Maximum 
Continuous Capacity — 225,000 Ib of steam per hr. Design Pres- 
sure — 900 psi. Total Steam Temperature ~— 900° F. 
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This is the ninth of a series of im- 
pressive war-time performance 
records of utility installations. 






ES7TEAM PRODUCTION 


OSE FACTOR -96.9 % 


Another C-E Steam Generating Unit turns in a remarkable record of service 
in a mid-west public utility that is supplying victory kilowatts to a score or 
more of vital war production plants. 

Toward the end of our first year “at war” this unit completed a 12-month’s 
run in which it was on the line for all but 11 days. That’s a use factor of 
96.9 per cent. The outages were mostly of one day duration on week-ends, 
eight being due to fan bearings and three to the main unit. Following this 
run the unit was taken off the line only to permit turbine and boiler inspec- 
tion and general cleaning. 

The record is even more impressive in view of the heavy load carried dur- 
ing the year. The average output was 200,000 Ib of steam per hr — approxi- 
mately 90 per cent of the maximum rated capacity. The average efficiency for 
the entire year was 89.2 per cent, a figure well above the original guarantee. 

The outstanding performance of this installation may also be cited as 
another example of the remarkable performance of America’s public utilities 
generally. For our great electrical utility system has the unique Gistinction | 
of having met the enormous war demands for its products with relatively 


little addition to existing facilities and correspondingly small demand for 
A-731 








critical materials. 


COMBUSTION ENGINEERING 


200 MADISON AVE. SS, diy, NEW YORK, N. Y. 
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Save to Win 
with these four simple rules 
of battery care: 







1 Keep adding approved water at regular 
intervals. Most local water is safe. Ask 
us if yours is safe. 






9 Keep the top of the battery and bat- 
tery container clean and dry at all 
times. This will assure maximum pro- 
tection of the inner parts. 

















3 Keep the battery fully charged—but 
avoid excessive over-charge. A storage 
battery will last longer when charged 
et its proper voltage. 












4 Record water additions, voltage, and 
gravity readings. Don't trust your mem- 
ory. Write down a complete record of 
your battery's life history. Compare 
readings. 










If you wish more detailed information, or 
have a special battery maintenance prob- 
lem, don't hesitate to write to Exide. We 
want you to get the long-life built into every 
Exide Battery. Ask for booklet Form 3225. 


Exide 


CHLORIDE 
BATTERIES 
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...is a vital principle 
of utility operation! | 


Conservation of materials is no new story to American 
utility men. With thrift and efficiency they have always 
planned for conservation. 


They’ve squeezed the last ounce of use out of materials 
in their care . . . and today, that need is intensified. 


One helpful principle to follow is that of “Buy to 
Last—Save to Win.” Buy quality products and equip- 
ment, then care for them to avoid needless replacement. 
That conserves raw materials, labor, and space in fac- 
tories. It frees these productive elements for essential 


war production. 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


Exide Batteries of Canada, Limited, Toronto 
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The Burndy LINKIT 
(closed position) 


The LINKIT Lug 


The LINKIT with Burndy 
VERSIFLEX insulating 


sleeve 


a 


Again, Burndy solves a small 


wire connection problem in a sim- 


ple, foolproof manner. 

The LINKIT is a detachable 
connector, positive in its action, 
and without any troublesome, ex- 
tra parts .. . parts which might 
loosen or become lost. 

It simply z-i-p-s into position, 
yet establishes a sound, secure 
contact over its entire fork con- 
tact area. To disconnect, a firm 
pull releases the contact grip, and 
it zips apart. Either operation 
wipes contact surfaces clean. 


And the LINKIT provides a 


ne c ri 
- : 4 i, 
tr. yen gw Ya * ey 





a. aaah 





sound connection, mechanically 
as well as electrically. For it’s 
forged from pure copper. Pure 
copper for high conductivity . . . 
forging for high strength. 
Another advantage . . . the 
LINKIT is a modern solderless 
connector, attached in the same 
speedy and secure manner as 
popular Burndy HYLUG termin- 
als . . . simply indented to the 
wire with a Burndy HYTOOL, 
Samples of LINKIT, and other 
Burndy solderless connectors for 
small wires, will gladly be sent 





on request. 


BURNDY ENGINEERING CO., INC., 107 Eastern Boulevard, N.Y.C. 
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BORE TELESCOPE with strong interior light 
provides “SEE-ABILITY”, permitting inspec- 
tor to examine inside of gun tube. 


The | 
warti 
of see 
this i 
“See- 
creas 
prog: 
tunity 
factu 










E 





NOT ONLY MORE GUNS, but better guns, are 
coming out of the arsenals of democracy. Better 
workmanship, greater accuracy are possible because 
of better “See-ability” over the lathes, boring ma- 
chines, drills, and inspection benches. 








Through its knowledge of modern lighting, Westing- 
house is contributing daily to improved ‘‘See-ability” 
in our war plants. Knowing that the heart of good 
lighting is the lamp, Westinghouse has steadily 
improved quality. Today Westinghouse fluorescent 
lamps are brighter than ever, and they stay bright 
from end to end. 
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ACCURACY IN testing, grinding, machining, 
assembling, and hundreds of other operations 
depend on “SEE-ABILITY.” 







y 


ae % 





IN MODERN GUNS accuracy is checked at every step in manufacture. “SEE- 
ABILITY” aids these close inspections. 


Join the 
“Sight for Victory” Program 













The National Better Light-Better Sight Bureau has pointed up the © JUST OFF THE PRESS! 32 page book, “SIGHT i 
wartime objectives of the lighting industry, starting with a check-up FOR VICTORY,” prepared by National Better 
of seeing conditions in war production factories. We canallhelpin  Light—Better Sight Bureau. Designed to be pre- ) 
hiimportanctask and male the check-up complete by July 4, 1943. ‘med by lishing men co every war plat in | 
See-ability” is a must for good workmanship, accuracy, and in- prehensive “SEE-ABILITY” analyses. Every 
creased production. Let’s all do our part in the “Sight for Victory lighting man should be familiar with this 
program, help win the war faster, and then we can all have the oppor- hook, 

lm tunity we have been waiting for. Westinghouse Electric and Manu- | | 
| facturing Co., Bloomfield, New Jersey. | 


se 








: Westinghouse | 


MAZDA LAMPS 


FOR GREATER ‘‘SEE-ABILITY”’ | | 
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STACKPOLE MOLDED CONTACTS 


SILVER-GRAPHITE 
SILVER-COPPER-GRAPHITE 
GOLD-GRAPHITE 
SILVER-NICKEL 
SILVER-MOLYBDENUM 
SILVER-TUNGSTEN 
SILVER-NICKEL-MOLYBDENUM 
SILVER-NICKEL-TUNGSTEN 
and dozens of special alloys 


CONTACTS 
FOR YOUR JOB 


Tae fact that Stackpole makes prac 
tically all types of copper-graphit 
silver-graphite, and rare metal com 
position contacts is important. Ever 
more so, however, is the proved 
ability of Stackpole engineers to help 
customers select exactly the right con 
tact for their job—then to use it t 
best possible advantage. 


This calls for a careful study of all 
operating conditions involved. Some: 
times it calls for helping customers 
design breaker and relay assemblies for 
the specific contacts indicated—but, 
whatever the need, Stackpole is well 
equipped to meet it. 


The first molded silver-graphite 
contact which revolutionized circuit 
breaker and circuit control equipment 
design over fifteen years ago was 4 
Stackpole development—and Stack- 
pole contact engineering has con- 
tinued to lead the way ever since. 


Our engineers will welcome the 
Opportunity to cooperate in solving 
your contact problems. We are equipped 
to run actual acceptance tests on a wide 
variety of circuit breakers and control 
equipment for Aviation, Automotive, 
transport and domestic service. 


CARBON COMPANY 
ST. MARYS, PA. 
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, ION WILL SOLVE 
AR PROBLEMS! 


Much of the equipment now being installed will 
solve the problem of war- stimulated emergency 
loads. But, with the disappearance of these emer- 
gency load demands, not all of this equipment will 
be productive. And in the postwar race, every idle 
machine hour, every piece of equipment not oper- 
ating at maximum efficiency will limit your com- 
petitive ability. 


— | 





That is why many utilities are installing C-D capaci- 
tors. Here is equipment that will not only cure 
emergency load headaches — but also will prove 
productive in the postwar period. Today, you can 
take care of present emergency load requirements 
quickly and efficiently by installing C-D capacitors. 
And long after emergency peak loads have been 
forgotten your C-D capacitor installation will con- 
tinue to produce for you twenty-four hours a day. 
Our engineers will be glad to show you how C-D 
capacitors can help increase system capacity now — 
and continue to work for you in the future. Cornell- 
Dubilier Electric Corporation, So. Plainfield, N. J. 


REASONS WHY C-D CAPACITORS WILL 
CURE WAR AND POSTWAR HEADACHES! 


*%  C-D Capacitors are available on short notice — and 
use a minimum of critical materials and manhours. 


C-D Capacitors can be installed quickly and easily. 


C-D Capacitors will increase the load-carrying ability 
of transmission, substation and distribution circuits. 


C-D Capacitors have appreciably lower operating 
losses than other types of corrective equipment. 


C-D Capacitors will have a high reuse value else- 
where in the system after the war. 
C-D Capacitors are extremely flexible — circuit ar- 


rangement will permit the switching of corrective 
capacity to conform with load requirements. 


C-D Capacitors are engineered and manufactured by 
specialists who have made capacitors their exclusive 
business for over thirty-three years. 


C-D Capacitors are durable, dependable, unaffected 
by climatic conditions. They are designed to safely 
operate at peak overloads. 


MORE IN USE TODAY THAN ANY OTHER MAKE* 


5 
: f 
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MA Capacitors 


OR POWER-FACTOR IMPROVEMENT 


7 ; *including all applications 
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These days the only time that counts is pro- 


duction time. Power plants must supply steam 





and electricity 24 hours a day. Boiler-feed 
pumps in these plants have to be good. 
Ingersoll-Rand boiler-feed pumps have 
built up a reputation for dependable operation 
in all types of plants. There is an Ingersoll- 
Rand pump for the smallest industrial power 
plant and for the highest pressure central 





station. Sizes range from 5 to 2500 horse- 





: power — discharge pressures up to 3000 All plants of Ingersoll-Rand ie 
. Company are flying the Army- om 
pounds per square inch. Ingersoll-Rand Navy "E” awarded “for high 
hiev nt in the duction 
Company, 11 Broadway, New York, N. Y. Wee emer AN At 


10-256 Cameron Pump Division 


CENTRIFUGAL PUMPS » COMPRESSORS + BLOWERS + ROCK DRILLS ¢ AIR TOOLS + CONDENSERS «+ DIESEL ENGINES 
ELECT! 
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fleetrical failure 


somewhere in your plant may be 


ore imminent than you think .... 










WARTIME restrictions make copper products 
hard to get——-this includes electrical wire and 
cable. It will pay you to protect what you have. 

Anaconda’s Preventive Maintenance Plan will 
help you check to see that cables in your plant 
are not being abused . .. to detect electrical 
weaknesses that can be corrected. 






NOTE: Through this Pre- 
ventive Maintenance Plan 
you may uncover the evi- 
dence necessary to obtain 
an “emergency repair 
priority.” This is explained 
fully in the plan book. 


“Tomorrow may be too late... do it today!” 


wmaconon's PREVENTIVE 
"MAINTENANCE ou 


1943 
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If you follow this free plan you not only help 
yourself, but more important, you help the war 
effort. This manual provides a practical auto- 
matic method for complete analysis of circuits 
and equipment...uncovers potential weaknesses 
... methods for correcting them... with charts 
to enable quick periodic check-ups. som 











| 
| 
| 
| 
| 
| 


Anaconda Wire & Cable Company 
25 Broadway, New York City 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding production. 
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. if you'll let us help you. For today, despite existing emer- 
gency conditions, Hoosier service is immediately available to 
supplement your own organization, with trained men and special 


equipment. Consult us on any erection or maintenance problem. 







S$ / E R ERECTION and MAINTENANCE OF TRANSMISSION LINES 
FERING CO. New york 46 S. FIFTH ST., COLUMBUS, OHIO cnicaco 
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Don't Waste Electricity 


There is no room in war for preventable 
waste. Great as this country is, it needs every 
ounce of everything. Even where the supply 
is plentiful and is not rationed, as with elec- 
tricity, it should not be wasted. 


Why should this be? If there is enough 
and more, why shouldn’t we do as we please 
with it? There are so many other things that 
are short and therefore rationed that it would 
be a pleasure to have something we didn’t have 
io be careful with. 


That would be all right if there were no 
other entanglements, but in the case of elec- 
tricity, fuel is involved. But there is plenty of 
coal. Yes, but how about transportation and 
lamp bulbs? In other words, it isn’t just as sim- 
ple as having enough generating plant capacity. 


There is no thought in the minds of those 
in WPB who have charge of the conservation 
program that consumers should reduce any es- 
sential use of electricity. It isn’t as though 
there were a shortage and every one had to 
take a cut. It’s just that, as a matter of common 


sense, electricity must not be wasted. 


This doesn’t mean the cessation of promo- 
tional efforts. On the contrary, the utilities 
would be doing the war effort a disservice if 
they stopped all promotion. Because promo- 
tion is as necessary to economy in the use of 
electric service as it ever was to load build- 
ing. As a matter of fact, it would be difficult 
for any one to find much, if any, utility pro- 
motion that isn’t geared to the war effort. Such 
things as food preservation, nutrition and eye 
conservation are designed to prevent waste. 


On the other hand, utilities are not giving 


the nation their full support in the conserva- 
tion program if they ignore any waste of elec- 
tricity. Nor is it going to be sufheient just to 
give lip service to the idea. The customers 
must be urged over and over and over again 
not to waste. They must be shown how to 


conserve. 


A small group of utility leaders at the invita- 
tion of the Council of Electric Operating Com- 
panies who met last week with the heads of the 
Office of War Utilities put the spirit of the 


matter into a slogan: 


“Waste in war is a crime; don’t waste 


electricity just because it isn’t rationed.” 


Just as the industry has co-operated whole- 
heartedly in all other conservation programs, so 
can it be expected to get behind this one. 


It will hurt in the pocketbook—and hurt 
plenty—because a substantial number of con- 
sumers will go beyond conservation and reduce 
essential uses. In fact, there is considerable of 
this right now. But that is beside the point. 
If utilities balked at doing things just because 
it hurt the pocketbook they never would have 


been able to turn in the glorious war record 


that is theirs. 


If there are some who fear that this may 
be a reflection on an industry that has just 
boasted of having plenty, let them ponder if 
perhaps it might not be a more serious reflec- 


tion if they alone did not have to conserve. 


Once the industry understands what is ex- 
pected of it—and it does now— it will do every- 
thing in its power to make it work, 

If electricity is wasted, it will be in spite 
of the efforts of the industry. 
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Cables—How to Make Them Last-] 


How to inspect and maintain all types and kinds of power supply cables 
in industrial plants in both stationary installation and in por. 


R. B. McKINLEY and L. D. MADSEN, Cable Division, General Electric Co., Schenectady, N. Y. 





UNTIL the present time the compara- 
tive ease with which damaged cables 
could be replaced has resulted in the 
almost total neglect of cable main- 
tenance or care in the usual indus- 
trial plant. This neglect, plus im- 
proper installations and applications, 
in many cases has resulted in con- 
siderably shortened average life of 
cable in industrial service. The pur- 
pose of this article is to suggest 
practical steps which may be taken 
to add years of useful life to installed 
cable and to reduce cable failures 
and consequent production delays to 
a minimum, 


Are Cables Overloaded? 


The most serious common enemy 
of cable insulation is excessive heat- 
ing due to overloads. In the case 
of braided cables, overheating dries 
and hardens the insulation, produc- 
ing cracks which admit moisture, re- 
sulting in cable failure. In the case 
of loaded cables, overheating pro- 
duces cracks which form conducting 








able use — Avoidance and correction of harmful conditions and practices 


paths to the sheath and eventual 
failure, even though moisture is not 
present. 

Usually when a cable has become 
hardened by overheating, any attempt 
to repair one failure will only result 
in further cracking and further fail- 
ures. Therefore it is of the utmost 
importance that cables be checked 
for overloads and excessive tempera- 
tures, and wherever the recommended 
conditions are exceeded steps should 
be taken to relieve the conditions. 

In an effort to make existing fa- 
cilities serve increasing industrial 
loads, the War Production Board re- 
quested all electrical manufacturers 
to consider the possibility of over- 
loading electrical equipment for the 
duration. The manufacturers made 
the following suggestidns as promis- 
ing more satisfactory results than to 
give all cables, regardless of condi- 
tion or length of service, a blanket 
increase in rating: 

1. Use of highest practicable op- 
eration voltage. 

2. Use of two or more smaller 


D 


FLOW of heated air around loaded cables racked vertically (A) may make it necessary 
to reduce ratings of upper cables. Baffles to deflect air flow (B) will improve the situ- 
ation. Unrestricted heat flow produces little mutual heating if cables are properly 
spaced (C). But if heat is reflected and confined (D) heating may be severe. When one 
cable is used as a messenger for the other, the two bound together (E), mutual heating 


is maximum and capacities of both cables 
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are seriously reduced 
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cables in parallel instead of one large 
cable in certain cases. 

3. Improving thermal dissipation 
conditions by (a) eliminating ther. 
mal bottlenecks, (b) forced ventila. : 
tion, (c) soil wetting, (d) relocation HM caBLEs 
of sources of external heat, (e) cable Hj mutual 
rerouting, and (f) avoiding close 
grouping of a number of cables and 


roe remedy 
spreading them to dissipate heat. 


tion of 


4. Improving power factor of MM They 
load. list, ho 
5. Locating transformers to re plied t 
duce length of secondary cables. aduste 
6. Increasing allowable line drops Hj) 
wherever conditions permit, thus con- Hihis Ji: 
serving copper. improv 


7. Operating all existing circuits 
at full allowable loadings, reconnect: 
ing spare and partially loaded cir. 
cuits, where possible, to accomplish 


ditions 
be fou 





this. Rack 
8. Salvaging miscellaneous lengths §,),.,0 
removed during repair and altera- HM. 4 ve 
tions for reuse at other locations. ian a 
9. Using buried cables instead of &..},\¢; 
duct cables where practicable. peratu: 


10. Using cables exposed in air in Bie ca 
preference to cables in conduit where Jo wn 
practicable. ver Ci 

11. Selecting cables on a basis of Bh ireaseg 
normal operations rather than for Bho. oocsj 


occasional overload. Haas 
Naturally, all of these suggestions °'S¢ 
cannot be applied to cables already H‘'° '*¢ 
in service. Also, some of these sug- : vee 
del!ect 


gestions should be applied with cau. 3“ 
tion because many cables which §* 4 


have been operating for years at jg°P:'at 
or in excessive temperatures my temper 
continue to operate for a long time fd 
if they are not disturbed. In the case outsid 
of many of these old cables, if th-y bal les 
are moved to eliminate “thermal bot- [MY shé 
tlenecks” the insulation may cracx. Tests 
Therefore, in cases where the insula: . di 
en. pe. 


tion is known to be dried out, sonie 
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mutual heating 





remedy other than changing the loca- 
tion of the cables should be applied. 

There are suggestions in the above 
list, however, which can well be ap- 
plied to the cable circuits in many 
industrial plants. If the electrician 
will survey his cable circuits with 
this list in mind, opportunities for 
improving the thermal operating con- 
ditions of many cable circuits will 
be found. 


Cables in Racks 


Racking cables one above another 
along the walls of a building (A) 
isa very common method of installa- 
tion, but one which causes the upper 
cables to operate at excessive tem- 
peratures due to the heat rising from 
the cables below. Calculations have 
shown that the ratings of these up- 
per cables would have to be de- 
creased 15 to 33 percent to prevent 
excessive temperatures. 

However, since the aim is to in- 
crease the ratings rather than de- 
crease them, baffles can be placed 
bet veen these cables (B), which will 
deflect the rising current of warm 
air and permit the upper cables to 
operate in much the same ambient 
ten.perature as the bottom cables, 

if the cables are racked along the 
oulside wall of a_ building, the 
ba{'les can be made to do double duty 
bv shading the cables from the sun. 
Tests made on lead pipe indicated 
tha: during the middle of the day the 
ten.perature of a cable in the sun 
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CABLES grouped like this should be derated because of 


may be 20 deg. C. 
higher than the same 
cable in the shade 
due to the heat ab- 
sorbed from the sun’s 
rays. * 

If the cables are 
arranged horizontally 
(C), the mutual heat- 
ing between them can 
usually be neglected 
unless they are in a 
confined space (D) 
or close to a ceiling 
or a similar surface 
from which the heat 
will be reflected. The 
minimum center - to - 
center spacing _ be- 
fween cables from a 
mutual heating stand- 
point should be twice 
the diameter of one 
cable. Of course, if 
voltage drop is a 
more important consideration than 
current-carrying capacity, the spac- 
ing between single-conductor cables 
should be kept as small as possible 
to reduce the reactance. 

Frequently a large cable installed 
previously is used as a messenger 
by attaching a smaller cable to it by 
means of tape or wire (E). The 
mutual heating in this event is maxi- 
mum and the allowable capacity of 
both cables will be severely reduced. 
These cables must be separated if 
possible. 





Cables in Floor Channels 


Another common method of in- 
stalling cables is to place them in 
covered channels in the floor. This 
is usually a good location since it 
is cooled by the surrounding earth. 


Frequently, however, these channels 
are overcrowded and closed with 
solid covers which do not permit a 
satisfactory circulation of air. This 
results in overheated cables and 
shortened life. 

Wherever practical, the coverings 
over these cable channels should be 
perforated to permit a circulation of 
air, and the cables in the channel 
should be racked (F), rather than 
piled on top of each other. The 
space within a channel is usually too 
small to permit the use of baffles to 
limit mutual heating and improving 
the air circulation is about the best 
remedy for overheating. 


Cables in Tunnels 


A favorite place for cables running 
between buildings is in the under- 
ground tunnel which carries other 
services such as steam and water 
lines. The presence of steam lines 
creates an ambient air temperature 
in the tunnel which may run as high 
as 80 deg. C. This temperature per- 
mits a rise of only 5 deg. C. for var- 
nished cambric cables and is 30 deg. 
C. above the recommended copper 
operating temperature of many types 
of rubber insulation. 

Many instances are known of 
cables which have been operating for 
several years under such conditions 
as described above, but the fact still 
remains that these cables are operat- 
ing considerably above the tempera- 
ture which has been found to give 
the maximum economical life. Un- 
fortunately there is no very practical 
way of improving the thermal operat- 
ing conditions of cables in such loca- 
tions. The floor of the tunnel is the 
coolest place and the cables should 
be placed in that location if pos- 





CABLES in floor channels (F) should be arranged to minimize mutual heating and 


cover should allow free circulation of air. 


A non-magnetic shield or baffle (G) pro- 


tects cables from external heat. Avoid placing single-conductor cables in channels 
of magnetic metal (H) or in wide sepa:ation against magnetic surfaces 
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sible. Here again, however, the 
earlier warning about moving cables 
with old dry insulation should be 
observed. 

If the tunnel is of reasonably short 
length and the cables are well 
grouped, an insulated inclosure could 
be built around the cables and air 
blown through for cooling. Or if 
the tunnel contains only one steam 
line, it might be more economical to 
cover this line with several inches of 
insulating material to keep the tun- 
nel ambient at 40 deg. C. or below. 

If the tunnel contains no steam 
lines and the temperature is still too 
high, blowing air through the tunnel 
will greatly improve the thermal 
conditions. 


Cables in Underground Ducts 


Overloads in duct banks may re- 
sult from adding cables to the duct 
system without reducing the ratings 
of the cables already in the bank. 
That is, the rating of one of six 
cables in a duct bank will be higher 
than the rating of that same cable 
with nine or twelve others in the 
bank, and if the number of loaded 
cables in a bank is increased, the 
rating of those already there should 
be decreased accordingly. 

Overloads can also result from 
gradually growing loads on cables al- 
ready fully loaded. These loads, 
added in small steps, often reach a 
total which badly overloads the 
cables before the total magnitude of 
the increases is realized. 

If loads have been added or if 
the cables in a duct bank have been 
increased in number, a check should 
be made to see that these cables are 
not exceeding their proper ratings. 
If the ratings are exceeded, an at- 
tempt should be made to transfer 
part of the load to another circuit. 
This is about the only practical 
method of preventing overheating of 
cables in an underground bank. 

If one particular manhole contains 
a large number of cables some im- 
provement can be obtained by put- 
ting a ventilating cover on the man- 
hole and possibly using a fan to 
force some of the heated air out of 
this opening. This method will not 
provide enough cooling within the 
duct run itself to be worth the 
trouble and expense, and _ conse- 
quently should be considered only 
for congested manholes or short con- 
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gested duct runs into a substation or 
switch house. 
Flooding of duct banks is an ex- 
treme measure and should be done 
only as a last resort for a heavily 
overloaded bank. Cracks in the 
sheath or other faults may allow 
water to enter the cable. The compli- 
cations at the ends of the duct run 
and the delay which would result in 
pumping out the run before any 
maintenance could be done make this 
measure a quite impractical one. If 
running water is used, there is dan- 
ger of eroding away the cable sheath. 
The use of running water or flooding 
may bring corrosive agents into the 
bank and the presence of moisture 
usually speeds galvanic corrosion. 


Cables Buried in Earth 


Smaller sized buried cables are nor- 
mally given a slightly higher rating 
than cables in underground ducts, 
but can as easily be overloaded. If 
a buried cable is found to be carry- 
ing too much load. some improve- 
ment may be obtained by keeping 
the earth moist at all times. This 
can be done by occasional soaking 
or by providing shade or a covering 
of fine soil or sand, which will cut 
down the rate of drying out of the 
soil. The only other means of reliev- 
ing an overloaded buried cable is to 
switch part of the load to another 
circuit. 


Aerial Cables 


Overloads on aerial cables can be 
relieved to some extent. If more than 
one single-conductor cable is in the 
same rings, their ratings can be in- 
creased about 15 percent by spacing 
them apart in separate hangers. If 
cables are strung along the side of a 
building in the sun, some increase in 
rating can be obtained by shad- 
ing the cables as mentioned under 
“Cables in Racks.” 


Conduit Risers 


Risers are frequently a source of 
trouble because the cable is usually 
chosen for underground operation 
and the riser operates in conduit at a 
higher ambient temperature. In ad- 
dition, the warm air from the bottom 
of the riser moves up and surrounds 
the upper end of the cable. One 
method of reducing the effect of this 
rising warm air is to prevent its be- 
ing trapped at the top of the conduit 






ba clos 


by providing a ventilating bushing y usin 
tog a 
Cable risers outdoors should }¢ 


are 110 

shaded from the sun. : . 
proxim 

External Sources of Heat ing ma 

rating 


Frequently it is necessary to locate 
cable runs near a source of heat 
such as a steam line, furnace, boiler 
etc. Since the ambient temperatur 
at this point is higher than normal 
the cable will be overheated if carry. 
ing loads based on normal ambients, 
To eliminate this source of trouble 
the cable should be shielded from 
this source of heat (G), or either 
the cable or the heat source should 
be relocated. 

If the heat source and cable run} pearin; 
are close together for only short dis. 
tances, fans may be applied to cir. 
culate cooler air over the cables and 
thus minimize the heating effect. 
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Short-time Overloads creasin 

Cables are frequently called upon} "4 of 
to carry overloads for short periods} 42° dre 
of time each day or during emer. the sen 
gencies. These overloads as well as} °" the 
the long-time overloads should be} The 
taken into account during a load} by mo 
condue 


survey. 
Normally a cable can withstand a reduce 
short overload without excessive dam.| should 
age to the insulation, if the operation gether 
prior to the overload has been below duce t 
the rating. There are so many vari- Volt: 
ables to be considered in this con-| frequet 
nection that the safest rule is to avoid advant 
any overloading, either continuous reducit 
or short time. load. | 
If overloads of short duration] higher 
cannot be avoided, an attempt should volts 
be made to apply artificial cooling to] change 
the cable. One method of cooling} cab 
which could be applied to fairly} Low 
short runs is to place fans which] heavy 
would cause an air flow of 3 to ipthe c: 
miles per hour over the surface of Power. 
the eable or conduit during the over-}' the 


load periods. be app 
and re 
Magnetic Losses Unb. 


Single-conductor leaded cables mayfa thre 
be installed on or near the surface§one or 
of a steel beam or wall. Reduction inf should 
current-carrying capacity up to 15funbala 
percent may, result from this type off |f 
installation, depending upon the sizef operate 
and*spacing of the cables and the dis-§ be give 
tance to the steel plate. Therefore, ff ductor: 
large cables on the surface of a steel unbala 
plate should be held off by means of J causes 


insulators or wood blocks and moved 
ELEC 
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.; close together as practical without 


hing a ausing mutual heating. 
Cables 250,000 cir.mil and smaller 
ld be sre not adversely affected by the 


















proximity of steel, and in close spac- 
ing may show an actual increase in 
rating due to the thermal-dissipating 
effect of the steel. 

Single-conductor cables should not 
be run in individual conduits or in 
any other way wholly or partially 
inclosed by magnetic metal (H). 
One instance is known of single-con- 
ductor cables which were laid in a 
trench with an angle iron over each 
one for mechanical protection. These 
cables failed in a very short time due 
to heating of the magnetic covering. 


t 


locate 
' hea 
boiler, 
ratur 
ormal 
carry, 
>ients, 
ouble, 
from 
either 
hould 
> Tunf Heating Due to Miscellaneous Causes 
t dis. 
) Cir. 
; and 
[ 


Low voltage at the utilization or 
receiving end of the line will require 
additional current to maintain the 
same power output. Therefore, in- 
creasing the voltage at the receiving 
end of the line by reducing the volt- 
age drop or by raising the voltage at 
the sending end will reduce the load 
on the cable. 

The voltage drop can be decreased 
by moving widely separated single- 
conductor cables closer together to 
reduce reactance. But the cables 
should not be moved so closely to- 
gether that mutual heating will re- 
duce their capacity. 

Voltage at the sending end can 
frequently be increased by taking 
advantage of transformer taps, thus 
reducing the current required at the 
load. If a load can be operated at a 
higher voltage -—for instance, 440 
volts instead of 220 volts—this 
change-over will eliminate overloads 
on cables, 
irlyf Low power-factor loads draw 
iichf heavy currents and are frequently 
> 5fthe cause of cable overloading. 
off Power-factor improving equipment 
ver-{in the form of shunt capacitors can 

he applied to raise the power factor 
and reduce the load on the cable. 
Unbalanced single-phase loads on 
1ayfa three-phase circuit may overload 
sce one or two of the phase wires. Loads 
infishould be checked and reconnected if 
15g unbalance exists. 
off 'f single-conductor cables are 
ize§ operated in parallel, attention must 
lis: be given to arrangement of the con- 
re, ductors within the group to prevent 
eel unbalanced reactance, which in turn 
off causes unbalanced currents to flow. 
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Metering Interchange 
and Supply Facilities 


Service to war production plant involving two interconnected 


utility systems employs totalization of both energy supply 


and demand—Provision made for uninterrupted measurements 


H. M. JOHNSON, Meter Engineer, 


New England Power Service Company, Boston 
css oss pstnnsateessesesnniseany 


WAR PRODUCTION and its urgent 
requirement for assured power sup- 
ply has established many fairly com- 
plex service interconnections. These 
requirements have involved not only 
several services at separate locations 
for the same manufacturers’ plants, 
due to extension of such plants, but 
also the need for service continuity 
assurance derived from more than 
one power source. The administra- 
tion of power contracts under these 
circumstances has led to the necessity 
for the development of some rather 
interesting metering systems. 

In one case the manufacturing 
plant is divided between two separate 
areas within one city interconnected 
by lines owned and operated by the 
manufacturing company. One of 
these areas is supplied by two par- 
allel three-phase, three-wire cables 
from one of the generating plant 
buses of the local utility~ The other 
area is served by looping through 
its bus a three-phase, three-wire cable 
forming one tie between the local 
utility’s generating plant and an ad- 
jacent power company system. A 
second cable tie forms the third side 
of a triangular loop between the two 
supply systems. 


Energy, Demand, Power Factor 


A metering system was required 
which would supply the data neces- 
sary for the administration of two 
contracts, one covering delivery by 
local utility to the manufacturer and 
the other the interchange between 
utilities. Both contracts required de- 
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termination of demand and energy. 
For the delivery to manufacturer de- 
termination of power factor at peak 
was also required. 

The accompanying schematic dia- 
gram gives all essential details of the 
power supply and metering systems. 


Loss Measurement 


Since metering for delivery to cus- 
tomer’s plant No. 1 is located at the 
generating station bus, it is neces- 
sary. to meet contract conditions, to 
deduct losses in the interconnecting 
power cables. Although these cables 
are normally operated with solid ties 
at both ends, it is possible to clear 
one from the circuit in the event of 
failure. Structural limitations neces- 
sitated the use of two separate sets 
of instrument transformers to cover 
delivery into the two cables. Totali- 
zation was accomplished by parallel 
connection of the current  trans- 
formers and a selector relay to trans: 
fer meter potential connections in 
event of single cable operation. 
Measurement of cable copper losses 
is accomplished through the use of 
a standard /*RT meter. Since this 
meter is available only in a 5-amp. 
rating, it appeared unwise to operate 
it above an arbitrary maximum of 
7.5 amp. This limitation required the 
introduction of an interposing cur- 
rent transformer, for the /’R7T meter. 
with ratio \/2:1. The loss meter kw.- 
hr. constant is then determined by 
the over-all current transformer ratio 
and the net resistance of the two 
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cables in parallel. In the event of 
single cable operation it is only neces- 
sary to switch the loss meter to direct 
connection with the line current 
transformers for correct operation, 
since in that case the resistance value 


is doubled. 


Summation System Selected 


Since totalization of both energy 
and demand is required, the summa- 
tion system based on energy impulses 
was selected. The equipment used for 
combination of the various impulses 


Utility A” bus 


iM 





rangement has the added advantage 
of greatly reducing the duty on the 
watt-hour contact devices, a matter 
of considerable importance to long- 
time operation. 

The totalization of energy with 
such a system as this presents a vastly 
different problem from one in which 
load alone is required. While in the 
latter case short-time failures are care- 
fully guarded against, nevertheless 
such loss of record is not fatal. On 
the other hand, any failure in an 
energy totalization is intolerable be- 


Plant No./ 


Utility "B” bus 
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SCHEMATIC DIAGRAM of totalizing meter layout covering power supply to two indus- 





trial plants and operations of inter-utility tie cables 


are General Electric Company type 
DT3 and MD65 totalizing relays. 
Based on local maintenance experi- 
ence watt-hour meter contact devices 
of the type which have an open cir- 
cuit period between alternate closures 
were selected. Experience had also 
indicated the necessity of keeping 
either the advancing or resetting 
solenoids of the DT3 relays continu- 
ously energized to prevent creeping 
in idle elements. To meet this re- 
quirement it was decided to operate 
local as well as long-distance circuits 
through auxiliary polarized relays 
having three-way contacts and no 
neutral contact position. This ar- 
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cause in a system of this type, with 
several possible changes in power 
flow conditions, it is essential that 
the metering assembly, figuratively, 
view all system power flows simul- 
taneously and see the net takings and 
deliveries continuously. Obviously, 
then, none of the energy meters can 
be interrupted in operation. To meet 
this requirement all energy meters are 
in duplicate and provided with 
switches which permit transfer of 
impulse control from one meter to 
the other. Such transfers are made 
when meters are tested periodically 
for inspection of contact devices. 
Spare relays of each type are pro- 





vided in such location with refereng 
to the regular service relays that t} 
can be “jumpered” into the circuit 
to replace any relay due for periodig 
inspection, adjustment or repair. 


Operating Details 


In operation, manufacturer’s plan} 
No. 2 load develops through meter; 
H or H’ and J, a series of d.c. polar. 
ity reversals, representing KWH and 
KXH, respectively. These are trans. 
mitted over two leased phone pain 
to two polarized relays, which in tum 
deliver a.c. impulses to totalizing re. 
lays T and L and M. Similarly, man. 
ufacturer’s plant No. 1 load develops 
with meters F or F’, G and E a series 
of d.c. polarity reversals representing 
KWH, KXH and line losses, respec. 
tively. These impulses are received 
by three polarized relays which de. 
liver a.c. impulses to totalizing relays 
L and V, M, L, respectively. Delivery 
to manufacturer thus appears as total 
KWH and KW on demand meter L’ 
and as total KXH and KX demand 
on demand meter M’, 

Summation of net interchange be- 
tween the two utilities is somewhat 
more complex. First, net interchange 
between the two systems at local util- 
ity company’s main bus is developed 
on totalizing relays N and Q through 
impulse system similar to those de: 
scribed above. Relay WN totalizes net 
KWH delivery of local utility to 
transmission company and relay Q 
the reverse. 

For the purposes of operating con- 
trol for the two power supplies it is 
necessary to assume that the total 
requirements of manufacturer’s load 
is at all times divided equally be- 
tween the two systems. Therefore, in 
determining the net exchanges be- 
tween the two power companies it is 
necessary that the metering system 
develop proper debits and credits for 
such deliveries. 


Normal Exchanges 


The normal exchange between the 
companies is covered by the meters A 
or A’, B or B’, C or C’ and D or LD’, 
which feed impulses into differential 
totalizing relays N and Q. The re- 
transmitting contacts and total cy- 
clometers of relays V and Q then are 
proportional to the net deliveries of 
company A to company B and com: 
pany B to Company A, respectively. 

The output impulses of relays /V 
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eferencl and @ are received on positive ele- 
hat them ments of differential totalizing re- 
circujmm avs P and R, respectively, and serve 
periodiggg as the base for the further additions 


air, and subtractions necessary for deter- 
mination of final quantities. In relay 
P, which is to develop the inter- 
change credited to company A, there 
is added one-half the delivery to plant 
No. 2. Thus, the two positive ele- 


> 
S$ plant 
meters 


ra ments of this relay sum up the total 
7m credit due company A. From this 
e pain credit is then deducted one-half the 
in ton delivery to plant No. 1, since direct 
hae ve! delivery to this extent is the assumed 
, vies responsibility of company A to the 
evelops manufacturer. For conditions in 
Faeilea which power flow over both intercon- 
senting necting cables is in the direction from 





company A to company B, the result 
just reached in relay P is complete. 
However, if conditions were such that 
power flowed in to company B on 
cable 12 and in the reverse direction 
on cable 21 with the latter flow in 
excess of the former, it is necessary 
to allocate the excess to the credit to 
company B as direct delivery of its 
assumed quota of the No. 2 plant 
load. This is accomplished by deduct- 
ing company B’s net delivery, devel- 
oped in relay Q, from net already 
reached in relay P. 
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Typical Operating Cases 


Examples of operation under typ- 











ry 0 ical specific conditions will best serve 
ay to clarify operation of the system: 
pene Case I — Assumed conditions: 
it is Plant No. 1 taking 4,000 kw. = F or F' 
total § Plant No. 1 taking 2,000 kx.= G 
had Plant No. 2 taking 4,000 kw.= H or H’ 
0aCH Plant No. 2 taking 3,000 kx.= J 
 be-ff Plant No. 1 delivery ‘losses (E) neglected 
ein tte Ne id del d 
able No elivery toward company 
| be B= 3,000 kw. = A 
it is Cable No. 21 delivery toward company B 
s for Operation: 
Relay L = L’ =F +H — E = 8,000 kw. 
Relay M = M’ =G+J = 5,000 kx. 
Relay N=A+B—C-— D = 5,000 
kw. = Delivery to company B bus. 
h Relay Q = C+D—A—B = 0 (Relay 
| the detent prevents reverse rotation) 
rs AM Relay P= X=N+T—-V-Q 
iD, 4 we an 
ntial = 5,000 — ee 
re 5,000 kw. 
cy: Since T = H/2 re V =F/2 
are RelayR=Y=Q04+V-T-N 
3 of 4 000 4,000 
om: =o a Venegee 
ely. — 5,000 = fg 
; N Relay detent prevents reverse rotation) 
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Thus recorders M’ and L’ would 
show 8,000 kw. and 5,000 kx. deliv- 
ered to manufacturer; recorder X 
would show 5,000 kw. delivery by 
company A to company B, which 
amount is comprised of 2,000 kw. 
credited for delivery to plant No. 2 
on account of company B, plus 3,000 
kw. delivered at company B bus in 
excess of one-half plant No. 1 re- 
quirements. 


Case IT — Assumed conditions: 

Plant No. 1 taking 4,000 kw. = F or F’ 
Plant No. 2 taking 4,000 kw. = H or H’ 
Kilovars and Plant No. 1 losses omitted 

for simplicity. 

Cable No. 12 delivery toward company 

A = 3,000 kw. = C or C’ 

Cable No. 21 delivery toward company 


A = 2,000 kw.= D or D’ 

Operation: 
Relay L = L’= F + H — E = 8,000 kw. 
Relay N=A+B-—-C-—-D=0 
Relay Q = C+ D—A —B = 5,000 kw 
Relay P= X=N+T—V-Q 

= 0 + 2,000 — 2,000 — 5,000 = 0 
Relay R= Y=Q+V-—-T-—WN 

= 5,000 + 2,000 — 2,000 — 0 = 

= 5,000 kw. 


Recorder M’ would show 8,000 kw. 
delivered to manufacturer; recorder 
Y would show 5,000 kw. delivered by 
company B to company A, which 
amount is comprised of 2,000 kw. 
delivered at plant No. 1 on account 
of company A* plus 1,000 kw. deliv- 
ered at Plant No. 2 for account of 
company A plus 2,000 kw. delivered 
to company A bus. 


Case IIT — Assumed conditions: 

Plant No. 1 taking 4,000 kw. = F or F’ 

Plant No. 2 taking 4,000 kw. = H or H’ 

Kilovars and plant No. 1 delivery losses 
omitted for simplicity. 

Cable No. 12 delivery toward company 
A = 3,000 kw. = C or C’ 

Cable No. 21 delivery toward company B 
= 1,000 kw.= B or B’ 


Operation: 
Relay L = L’=F + H — E = 8,000 kw. 
Relay N=A+B-—-C—D=0+4+ 
1,000 — 3,000 — 0=0 
Relay Q = C+ D—A —B = 3,000 + 
0 — 0— 1,000 = 2,000 kw. 
Relay P= X= N+T—V-Q 
='0 + 4,000/2 — 4,000/2 — 2,000 = 0 
Relay R=Y=Q+V-T-—- WN = 
2,000 + 4,000/2 — 4,000/2 —0 = 
2000 kw. 


Recorder M’ would show 8,000 kw. 
delivered to manufacturer; recorder 
X would show no delivery by com- 
pany A to company B, since the 1,000 
kw. reaching the company B bus in 
this direction was debited against 
company A on account of plant No. 
1 load. Recorder Y would show 2,000 
kw. delivered by company B to com- 
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pany A, which amount is comprised. 
of 1,000 kw. credited for delivery to 
plant No. 1 plus 1,000 kw. credited 
for delivery to plant No. 2 on ac- 
count of company A. 


Early Difficulties Corrected 


Early experience with this system 
was that commonly met in a complex 
assembly of this sort. A few of the 
watt-hour meters contact devices re- 
quired readjustment after being 
placed in service. Similar adjustments 
were necessary in the meter control 
contacts of one of the MD3 type re- 
lays. One or two of the polarized re- 
lays required several adjustments to 
clear up inherent faults of opera- 
tion. After an initial period of a few 
weeks, however, the system was 
brought into line and the experience 
of the ensuing several months has 
been completely satisfactory. 

Incidental to operating this type 
of system it has been found that a 
high sensitivity (100 ohms/V) a.c.- 
d.c. voltmeter such as is used in 
radio service work is an invaluable 
tool. Connecting such a voltmeter 
across contact pairs of any operating 
contact device provides a visual check 
of operation not possible by direct 
observation of the mechanism. 


“Polectron” Synthetic 
Dielectric Material 


New synthetic material has been 
developed, known as “Polectron” 
synthetic, which is said to have un- 
usual softening temperatures and low 
dielectric loss. This new thermoplas- 
tic resin is produced in limited quan- 
tities at present by General Analine & 
Film Corporation. From tests the ac- 
companying data have been obtained: 


Heat distortion temperature....... 140-160 deg. C. 
Power Factor 
One kilocycle to one 


megacycle, at 25 deg. C........ 0.10% or less 
At one kilocycle, from 
yg So er rere 0.10% or less 
Specific resisitivity 
at 400 volts...... more than 105 ohm-cm. 


Dielectric constant (one kilocycle 
Se (MMIIOIOS 6525 cs Fa bs oxi dicdpeueees gas 3.0 


Dielectric strength...more than 1,000 volts per mil 


By their properties ‘“Polectron” 
products are claimed to be useful as 


dielectric materials for windings, 
water and moisture seals, radio con- 
densers and other electronic equip- 


material changes in 
methods of manufac- 


ment. without 
equipment or 
ture. 
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Current-Carrying Capacity 
of Overhead Conductors 


Multiplicity of variables leads to basic formulas which cannot be replaced 


by simpler formulas without 


the sacrifice of accuracy — Formula; 


and application table presented for maximum utilization of facilities 


H. A. ENOS,* American Gas & Electric Service Corporation, New York, N.Y. 





SINCE the matter of current-carrying 
capacity of overhead conductors has 
become of such urgent interest under 
wartime conditions the author has 
studied the available data on which 
to base current-carrying capacity 
calculations. The desire to approach 
more closely the limiting values of 
current which might damage the con- 
ductor has brought about the neces- 
sity for the most accurate means of 
calculating the permissible currents. 
Until recently very little careful work 
has been done on this subject because 
of a lack of interest in it. However, 
interest in the heat transmission 
problems of mechanical engineering 
has stimulated careful research along 
that line which has produced quite 
accurate formulas which are equally 
adaptable to these electrical problems. 
Basic principles of heat conduction 
and radiation have been well known 
for quite some time. There is no dis- 
agreement among the various author- 
ities as to the methods of calculation 
to be used for the usual applications. 


Heat Dissipation 


With regard to heat dissipation by 
convection the situation is not so 
fortunate. There are several theories 
as to the mechanism of convection 
and they are all difficult to express 
accurately in the form of formulas. 
This is primarily true because of the 
lack of sufficient experimental data. 
Formulas of this type which take 
proper account of all the factors in- 
volved are somewhat cumbersome, 
and one may be tempted to use the 
simplified approximate formulas 
which are presented in various texts. 
Those simplified formulas are quite 


*Distribution Engineer, 
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satisfactory for cylinders larger than 
l in. in diameter, but, unfortunately, 
in the case of the usual sizes of wire 
they are quite inaccurate, the inac- 
curacies increasing rapidly with a 
decrease in wire size. The more com- 
plete formulas are recommended; they 
will not be found too burdensome. 

Proper procedure in determining 
the current-carrying capacity of a 
bare conductor is first to decide upon 
the maximum allowable temperature 
for the conductor itself. Considera- 
tion should be given to the effect of 
temperature and its duration upon the 
strength or life of the conductor (this 
will be discussed in greater detail 
later in this article). The next step 
in the procedure is to decide as to the 
air temperature, wind velocity and 
earth temperature under which it is 
desired the conductor shall reach its 
maximum temperature. 

Having made the foregoing as- 
sumptions, it is only necessary to sub- 
stitute in the appropriate formulas 
those values together with the values 
of the factors which are dependent 
upon the kind and condition of the 
conductor. The heat balance for the 
equilibrium condition states that the 
watts generated in or absorbed by the 
conductor equals the watts dissipated 
from the conductor surface. Then the 
watts loss due to electrical resistance 
of the conductor plus the watts ab- 
sorbed from solar radiation is equal 
to the watts dissipated from the wire 
by radiation and by convection. 

Since an outdoor conductor usu- 
ally has the possibility of having the 
sun shine upon it at the time of maxi- 
mum current flow, the effect of the 
solar heat should be taken into con- 
sideration. Since the calculations 
easily show that its effect is consider- 


able it cannot be safely ignored. Since, 
also, its calculation is very simple 
there is no good reason for ignoring 
it. Some have concluded, as a result 
of tests which they have not properly 
interpreted, that the effect of solar 
radiation is negligible. The reader 
should not fall into the same error. 


Radiation and Convection 


In determining the amount of dis- 
sipation by radiation it is essential 
that it be calculated by the application 
of a suitable formula. There is a con- 
siderable difference between the for- 
mulas for radiation from a wire in a 
closed room and for radiation from a 
wire outdoors. Indoors the radiation 
takes place from the wire to the walls 
of the room and objects in the room. 
Temperature of the receivers of the 
radiation should be used in the for- 
mula and not the air temperature. 
Outdoors the radiation takes place 
partly to the sky and partly to the 
earth and adjacent structures. On ac- 
count of the difference in the formu- 
las for the two portions of the radia- 
tion they must be calculated sepa- 
rately. 

In calculating the dissipation due 
to convection for outdoor conductors 
it is usually considered that some 
air movement is always present. how- 
ever small. In that case the formula 
for forced convection should be used. 
It is based upon the direction of air 
movement being at right angles to 
the axis of the conductor. Of course, 
there is always the possibility that 
the wind may blow parallel to the 
conductor at the time of maximum 
current. In that case the dissipation 
will be less, but no formula is avail- 
able for calculating it. An approxima: 
tion may be resorted to by consider- 
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ing the wind to be crosswise but re- 
duced in velocity, say by half. If one 
desires to be quite conservative with 
rezard to this calculation of convec- 
tion the velocity of the wind may be 
assumed at zero. In that case the for- 
mula for natural er free convection 


should be used. 
Loss in Strength 


It is desirable to refer again to the 
question of the maximum allowable 
temperature for the conductor. Even 
under wartime conditions it is usually 
thought best that the wire tempera- 
ture should not reach a point or at 
least continue long at a point at which 
the wire might be permanently dam- 
aged. In the case of hard or medium 
hard drawn copper it is certain that 
it is undesirable to anneal the wire. 
(nfortunately it is not known defi- 
nitely what combinations of tempera- 
ture and time will just begin to anneal 
the wire. Too few tests have been 
made to determine those facts. Prac- 
tically no tests have been made to de- 
termine the effects of heating under 
tension. There is some evidence that 
repeated cycles of heating and cooling 
have a cumulative effect, but the real 
extent is unknown. The effect of wire 
movement while hot is unknown and 
no correlation of change in elastic 
limit with change in ultimate strength 
has been made. 

In view of the chaotic status of this 
problem at present it is not wise to 
propose radically higher operating 
temperatures, especially when ade- 
quate current-carrying capacities will 
be found for most wartime conditions 
with conservative values of conductor 
temperature. It is quite likely that past 
experience will show that a tempera- 
ture of 80 deg. C. will not damage 
copper conductors under the usual 
loading cycles. Probably occasional 
short-time operation at around 95 
deg. C. will not result in serious dam- 
age, although some tests have shown 
a slight reduction in strength after 
operating at 100 deg. C. for one hour. 
\t any rate it is advisable to leave 
some margin to take care of transient 
overload conditions and short cir- 
cuits. 

In the case of weatherproofing cov- 
ered conductors the calculations are 
much simplified by using the diam- 
eter over the braid as the diameter of 
the conductor in the formulas. This 
is entirely correct since all of the 
heat generated in the conductor 
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by the current is conducted through 
the covering and is dissipated from 
the outer surface of the covering. It 
is necessary to assume a temperature 
for the outer surface of the covering 
which will be less than the maximum 
copper temperature by approximately 
the amount of expected temperature 
drop through the covering. With the 
usual copper temperatures the tem- 
perature drop may be taken as 10 to 
15 deg. C. It is not necessary to know 
the exact temperature of the copper 
conductor, but it may be checked if 
desired by means of the conduction 
formulas (10) and (11). An error in 
assuming the copper temperature for 
the purpose of determining the con- 
ductor resistance is not serious be- 
cause of the very small temperature 
coefficient of resistance. 


Comprehensive Formulas 


The author presents here the most 
complete and accurate formulas for 
wires which he has been able to find 
after careful study of the available 
data. It is recommended that these 
formulas be used rather than some 
short cut method. While they may 
seem complicated and difficult to use. 
that will not be found to be the case 
in actual use. Some may question 
why they have not been plotted into 
nomographic charts to simplify their 
use. It is doubtful whether satisfac- 
tory charts could be plotted from 
these complete formulas on account 
of the complex inter-relationships of 
the various factors. Even if such 
charts were plotted they would be 
complicated and just as difficult to use 
as the formulas themselves. 

In using these formulas it is de- 
sirable to base all the calculations on 
a 1-ft. length of conductor. A slight 
variation in atmospheric pressure has 
very little effect upon the accuracy of 
the calculations and, therefore, it is 
advisable to assume this pressure at 
one atmosphere. 


Heat Balance 
FPR+ W.= W.+ W.~ watts (1) 
Solar Radiation Absorbed “ 
W.= DLaS watts (2) 
Convection 
(A) Dissipation by natural convection : 
7s 76X10°TO™ TA ies. 
D logis 0.00438 70-87 as 1) (3) 
D6 7 0-% pes 
(B) Dissipation by forced convection(® : 
W,< Ke A 


0.00061 7’. 
D logio (PVD) "87 + 1) 


watts (4) 
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Dissipation by Radiation—Outdoors “’ “ 
(A) Radiation to the earth: 


We = 368 0 F.| (so y- eS i. 


watts (5 
(B) Radiation to the sky: 
Wr = 36.8 4: F, ama) 4 watts (6) 
(C) Total radiation = W, = W.. + W,, 
watts (7) 
(D) F.+ F. = 1.00 (8) 


Dissipation by Radiation—in a Closed 
Room a) @, 


no m8 (ids) (5) ] 


watts 


Dissipation by Conduction Through “. 
Covering “’ 


(A) Heat Balance, — ie = W, watts (10) 
(B) W, = ———————;-—~ watts 


0.01202 r ate ) (11) 
Nomenclature 
A = Surface area of wire or its covering, 
if any, square inches = 
3.1416 DL 
a = Absorptivity of wire or covering, if 


any, for solar radiation. 
D = Outside diameter of wire or covering, 


inches. 
= Inside diameter of wire covering, 
inches. 
e: = Emissivity of wire or covering. 
e: = Emissivity of earth or adjacent 
objects. 


F, = Fraction of total radiation directed 
toward the earth from wire. 

F, = Fraction of total radiation directed 
toward the sky from wire. 

L = Length of wire of area = A, inches. 

P = Atmospheric pressure, atmospheres. 

R = Resistance of wire of length = L, 


ohms. 
r = Thermal resistivity of wire covering. 
S = Solar constant under prevailing con- 


ditions of time of day, time of 
year, latitude, elevation and 
atmospheric conditions, watts per 
square inch. 

7, = Average temperature of surface of 
wire or covering, if any, and 








ambient air, = ab 5 re 
Kelvin. 
T. = Temperature rise of wire, or cover- 


ing, if any, above ambient air = 
T™ — T., degrees Kelvin (also 
Centigrade). 
1. = Temperature of ambient air, deg. K. 
7, = Temperature of wire or covering, if 


any, deg. K. 
T: = Temperature of earth surface or 
adjacent objects, deg. K. { 
ts = Temperature drop through \ ire 
covering, deg C 
V = Velocity of air movement, fee per 
sec. 
Factor Values 


Recommended values of the factors 
involved in the above formulas are 
given below. These values are the re- 
sult of a careful study of all of the 
available information and it is be- 
lieved that they will give results as 
close to accuracy as is possible with 
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present knowledge of these factors. 
1. Absorptivity for solar radiation—a. 


Oxidized copper 0.85 
Polished copper 0.50 
Weathered aluminum 
Galvanizing—new 
Galvanizing—weathered 
Galvanizing—very dirty 
Weatherproof covering 


eesco 
32aas 


The above values were obtained from 
various sources, including: Kent’s Me- 
chanical Engineers’ Handbook; U. S. Bu- 
reau of Stds. Bull. V. 7 and V. 9.; Proc. 
Phys. Society (London) V. 43. 


2. Solar radiation constant—S. 
(Derived from data in Tech. Paper No. 
128, Bur. of Stds.) at latitude of Washing- 
ton, D. C. on clear day at noon. 
S in midsummer = 0.612 watts/ in.” 
S in midwinter = 0.383 watts/ in.’ 
3. Emissivities—e. 
| 
Value of e Ww nen M: aterial Is 











Material | ‘Highly Moderate | Badly 
| Polished | Oxidized | Oxidized 
Copper / 0.04 0.55 | 0.75 
Aluminum 0.04 0.10 | 0.20 
Zine 0.04 0.23 : 0.28 
Non-metallic varies from 0.85 to 0.95 
all kinds use e = 0.90 


The above values were obtained from 
various sources, including: Kent’s Mechan- 
ical Engineers’ Handbook; McAdams, 
“Heat Transmission” (McGraw-Hill Book 
Co., 1942). 

4. Fractions of total radiation to earth, sky, 
etc., F, and F,,. F, + F, = 1.00 
For a round wire in the open with no 

objects higher than the wire, F, = 0.50, 
=' O50 
"(Based on personal communication from 

Prof. W. J. Wohlenberg.) 

If close objects such as buildings are 
higher than the wires the value of F, should 
be increased somewhat. 

5. Thermal resistivity of weatherproof 
covering, r. r == 500. (IPCEA value) 





Wartime Current Ratings of Bare 
and Weatherproof Covered Cop- 
per Wires and Cables in Normal 
Operation. Current in Amperes 





Wire Sive | Bare Ww eatherproof 
A.W. G. or ee moos 
Cir. Mil, iS: nner] Winter ee r Winter 
Solid 8| 74 | 100 | 4 | 19 
6 99 | 135 | 110 | 160 
1 23h tee 146 208 
2 176 212 189 269 
Strande! 2 181 248 199 233 
I 215 297 237 338 
0 242 336 267 331 
00 | 282 391 398 | 439 
000 329 457 | 359 | 513 
0000 | 380 528 | 418 | 596 
250,000 | 423 591 468 683 
390,000 | 475 665 522 747 
350,000 525 737 582 830 
490,000 572 803 634 907 
500, 000 658 926 734 1050 
| | 








Table based on air temperatures 60 deg. F. 
(16 deg. C.) in wiater and 110 deg. F. (43 deg. C.) 
in summer. 

Maximum copper temperature 80 deg. C. and 
maximum temperature of braid surface 70 deg. C. 

Do not use winter values if there is any pussi- 
bility of the air temperature heing above 60 deg. F. 
at time of maximum load. 
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Note that all of the /°R loss is transmit- 
ted through the covering. 


The current-carrying capacity table 
has been calculated by the use of the 
formulas given above. It is designed 
to cover normal operating conditions 
and not emergency overload condi- 
tions. No attempt has been made to 
set up ratings for emergency condi- 
tions because there is such a wide 
variety of loadings and durations that 
a single table would be extremely 
limited in its application. It would be 
better for the reader to calculate his 
own ratings for particular situations 
after deciding upon the limiting tem- 






peratures. This table has been based 
upon earth temperatures of 4 deg. C 
in the winter and 50 deg. C. in the 
summer. The wind velocity has been 
assumed at 1 ft. per second cross. 
wise of the wire. Conductor and air 
temperatures are given in the table. 
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Linemen Cautioned About 
Disengaging Radiosondes 


The U. S. Weather Bureau reports 
that a fatal accident occurred recently 
when a lineman attempted to disen- 
gage one of the bureau’s radiosonde 
balloons from high-tension wires in 
which it had been entangled i in flight. 
The editors have been asked by the 
Weather Bureau to publish a descrip- 
tion of the accident as a future safe- 
guard against the risk that proved 
fatal in this case. 

The radiosonde consists of a sil- 
vered cardboard box 9 in. square and 
4 in. deep, containing apparatus for 
the automatic radio-transmission of 
atmospheric pressure, temperature 
and humidity. Attached to 6-ft. 
helium-filled balloons, these instru- 
ments are released for flight into the 
upper atmosphere twice a day from 
about 40 stations located throughout 
the United States. During flight the 
radio transmits a continuous record 
of the temperatures, humidities and 
pressures of the air through which 
the instrument passes, and the sig- 
nals, recorded by ground receivers, 
provide the weather forecaster with 
very valuable information upon the 
structure and movements of upper- 
air currents to heights frequently ex- 
ceeding 10 miles, At these altitudes 
the balloon bursts and the instrument 
returns to earth by parachute. 

The radiosonde carries an antenna 
of No. 18 stranded rubber-covered 
wire extending 3 ft. above and below 
the box. The upper portion is held 
fairly straight by the pull of the bal- 
loon cord to which it is attached; the 
lower portion, bearing a light lead 
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UPPER-AIR automatic weather reporter 
caused fatality when lineman attempted 
to remove it from high-voltage circuit 


anchor, swings somewhat ~in the 
wind. In the accident reported ‘by 
the Weather Bureau, the balloon be- 
came entangled in the wires a few 
feet from the crossarms of a high- 
tension pole, leaving the radiosonde 
box swinging free. When the line- 
man climbed the pole to free the bal- 
loon he apparently touched the lower 
portion of the antenna while the 
upper portion was in contact with the 
power line, and at the same moment 
his foot touched a piece of pipe at- 
tached to the pole, completing the 
contact with the ground. 


May 15, 1943 
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Mechanical-Electrical Design 
of Power Plants Co-ordinated 


Zones of responsibility set up for mechanical and electrical designers — Prospec- 
tive superintendence staff participates — Co-ordinators compose various viewpoints 
— Auxiliaries the widest area of co-ordination — Manufacturers actively consulted 


N. ]. WALKER* and B. E. HAGY.* Philadelphia Electric Company 





CO-ORDINATION of the activities of 
mechanical and electrical engineers is 
a primary consideration in the power 
plant engineering field for two prin- 
cipal reasons: First, the opportunities 
for co-operative effort have full scope 
in that field and, secondly, the com- 
plex nature of this work requires well- 
organized procedure. 

There are different opinions con- 
cerning the exact location of the 
dividing line between the two fields of 
activity. Merely to mark a transition 
in responsibility, the traditional 
coupling between the driving and 
driven machines sérves as a rough 
sort of guide, remembering, of course, 
there are a number of couplings in 
many parts of the plant. Actually, 
however, neither the coupling nor any 
other fixed point can be set up as an 
arbitrary point of division. Neither 
branch is in position to proceed in- 
definitely without the assistance of 
the other; thus there are many op- 
portunities to merge viewpoints, 
knowledge and experience of both. 
This tendency to merge makes it 
necessary to establish definite zones 
of responsibility and adequate pro- 
cedures in order that this co-opera- 
tive effort may be carried to a co- 
ordinated conclusion. 


Objectives of Co-ordination 


Let us assume that we have for 
execution a major total project and 
that the technical force available con- 
sists of a division of mechanical engi- 
neers (which includes _ structural, 
architectural and industrial engi- 





*Engineer in charge of Power Plant Design, 
Division of Mechanical Engineering. 

tSenior Project Engineer, Division of Electrical 
Engineering. 
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neers) and a division of electrical 
engineers under the guidance of the 
company’s mechanical engineer and 
electrical engineer respectively. 
Further, that both branches are or- 
ganized and manned adequately for 
the problem at hand and that the 
viewpoints of both groups are crys- 
tallized in the philosophy just dis- 
cussed. It is necessary, of course, that 
these divisions function together so 
that all parts of the project are de- 
signed with proper regard to each 
other part, that the sequence of oper- 
ations is such that progress may be 
made in logical step by step fashion, 
that duplication of effort is avoided, 
that no part of the work remains un- 
done or is delayed due to misunder- 
standing; in short, that the basic 
plans are executed economically and 
expeditiously and that the final result 
is a complete realization of these 
plans. The specific manner in which 
these objectives are achieved in ac- 
tual operation naturally will vary 
considerably with circumstances, but 
satisfactory results may be realized 
in many ways. 


Co-operative Spirit Essential 


Organizational features naturally 
have an effect on the development 
and application of the co-operative 
spirit. The ideal environment is one 
of unity and action. These are real- 
ized to a great extent in the organiza- 
tion with which the authors are 
associated because all production, in- 
cluding both operating and engineer- 
ing, is under the same ultimate super- 
vision, promoting a unified and active 
atmosphere of co-operation through- 
out the organization. The plant sup- 
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erintendent is appointed almost at 
the inception of the new project. This 
man usually is detached from his 
previous responsibilities and for a 
great many months his entire time is 
spent in contact with the mechanical 
and electrical engineering groups who 
are engaged in preliminary design 
work. This procedure not only serves 
to promote co-operative action be- 
tween the two branches of engineer- 
ing, but also when the superintendent 
takes up his duties in the plant he 
is familiar with all of its design fea- 
tures and the reasons for them. 


Preliminary Layout 


As the project progresses the in- 
itial appointment of a superintendent 
is supplemented by the appointment 
of others of the operating personnel, 
so that when construction is com- 
pleted there is available at least a 
nucleus of a well-informed operating 
force to take over the new project. 
The maintenance forces and _ the 
power plant chemists, who must be 
consulted from time to time, are a 
part of the operating organization. In 
other projects, involving additions, 
improvements or changes to existing 
plants, the operating personnel is 
constantly in touch with the design 
work. 

In practical operation, one of the 
first co-operative steps in a major 
project is the development of key 
plans and sections of the plant. A 
number of preliminary layouts must, 
of course, be made, and these will in- 
corporate, as they progress, a digest 
of ideas of the electrical, mechanical 
and operating engineers. In making 
comparative studies to determine the 
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number of units to be installed, the 
optimum operating conditions for the 
plant, etc., these plans will be utilized 
to determine costs essential to the 
comparisons. 

Basic decisions may then be made 
covering the important fundamentals 
of size and location, number of units, 
pressure, temperature, voltage. type 
of auxiliary drive and other major 
features. Thus we arrive at the point 
where the mechanical and electrical 
engineers, together with the operating 
forces, all working under their usual 
supervision. concern themselves with 
the active consideration of executing 
the job. We may now explore in some- 
what greater detail the method by 
which effective procedure is realized. 


Project Engineers Co-ordinators 


Since co-ordination is a paramount 
issue, it follows naturally that there 
should be a project engineer in each 
of the two divisions who is designated 
to act as a “co-ordinator” of the de- 
tail design of the project. Obviously 
also there are in both divisions a 
number of specialists who are in- 
volved in this co-ordination and 
whose services and advice are invalu- 
able in connection with any particular 
technical point that may arise. The 
co-ordinators need not be in contact 
continuously with all of the detailed 
activity of these specialists, but there 
will always come a time when the 
results of the considerations of the 
electrical specialists must be merged 
definitely with the results of similar 
studies made by the mechanical spe- 
cialists. 

It is the duty of the co-ordinators, 
still operating under the electrical 
engineer or the mechanical engineer 
and their usual organizational super- 
vision, to see that this amalgamation 
of ideas occurs at the proper time 
and that no important consideration 
has been neglected, to obtain deci- 
sions and transmit information con- 
cerning them promptly and _ ade- 
quately to the construction organiza- 
tion, which will proceed on the basis 
of these decisions. Scheduled confer- 
ences of key men from the mechan- 
ical, electrical and _ construction 
groups provide a definite opportunity 
for periodic contact of those respon- 
sible for co-ordination. 

The key plans and sections may 
now be developed in their final form. 
The co-ordinators are responsible for 
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the inclusion of all decisions concern- 
ing number of pieces of equipment, 
their size, location and other perti- 
nent information on these key draw- 
ings, which serve as a guide for the 
designers and layout men of all 
groups. including the construction 
forces, and as a basis for future de- 
tailed discussions. 


Auxiliaries’ Motor List 


In many cases the design of the 
station auxiliary system provides the 
widest possible field for the co-ordi- 
nating activity. The problems of size, 
voltage, method of starting, dual 
drives, and the utilization of steam 
drives, where they are adaptable, 
offer a great variety of problems 
which require the closest possible con- 
tact and unified effort by the engi- 
neers who know the mechanical part 
of the job and the engineers who know 
the electrical part. Aside from the 
purely technical considerations, such 
other engineering items as first cost, 
adaptation to the heat balance scheme 
and station economy must be thor- 
oughly studied in order that the best 
final design may be realized. 

Following approval of the up-to- 
date key drawings, the mechanical en- 
gineers are in a position to develop 
an approximate plant motor list which 
will include number, size and loca- 
tion of all motors in the plant. This 
information is essential to the elec- 
trical engineers so that they may pro- 
ceed with selection of voltage for 
auxiliary drives, determine capacities 
of proposed transformer banks, per- 
mit design of bus arrangements and 
provide services to the proper loca- 
tions. A similar procedure to that 
outlined for key drawings and the 
motor list is followed in preparation 
of lists of control systems, control 
boards, _instruments, _— operating 
alarms, etc. 

It might be stressed that the co- 
ordinating engineers should expend 
every effort to keep the key drawings 
and the above equipment lists up te 
date with proper approvals. In so do- 
ing they expedite and facilitate de- 
velopment of details and place in the 
hands of the designing engineers the 
proper tools for intelligent across-the- 
table discussions. Frequent revisions 
not only keep all concerned abreast of 
the job but they eliminate much in- 
ternal correspondence. 

Some of the most interesting and 





dificult problems in plant design are 
concerned with bringing to a co- 
ordinated conclusion the viewpoints 
of the manufacturers, operating per- 
sonnel, construction forces and the 
mechanical and electrical engineers. 
One outstanding example of this oc- 
curred recently. The question of re. 
liability and self-sufficiency of a 
projected plant arose. The most at- 
tractive installation proved to be one 
utilizing a so-called house turbo-gen- 
erator. This machine would carr) 
practically all of the essential turbine 
and boiler auxiliaries operating in 
conjunction with suitable transformer 
capacity. 


House Generator Capacity 


Many problems arose, among which 
was the optimum capacity of this 
generator. A number of the motors 
driven from it were of quite large 
capacity and difficulty was anticipated 
in starting these motors at full volt- 
age. The actual capacity needed for 
the driven auxiliaries was determined 
by the mechanical engineers from 
their knowledge of the power require- 
ments of individual pieces of auxiliary 
equipment. The added capacity neces- 
sary in the generator to perform the 
starting operation without undue 
voltage drop became a problem for 
the electrical engineers, and this, in 
turn, had to be referred to the man- 
ufacturers, not only from the stand- 
point of procuring a machine of 
practicable and standard size, but to 
be certain that the normal load-carry- 
ing function was properly correlated 
with the occasional starting duty to 
be performed. A mass of incidental 
detail was involved in these studies 
requiring joint review at many steps 
in order that every important con- 
sideration, either mechanical or elec- 
trical, was included. It was necessary 
also to bring the several alternate 
schemes to nearly the same advanced 
stage before they could be abandoned 
in favor of the plan adopted. Finally, 
it was necessary to prepare a joint 
report. 

It would have been impossible to 
reach a suitable conclusion on this 
problem without the assistance of the 
turbo-generator manufacturer. Not 
only was it necessary to get consid- 
erable information from him in order 
to study various alternate propositions 
which were surveyed, but also his ex- 
periences with the same problem on 
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other properties was of great value. In 
inis case, of course, the same manu- 
‘acturer was interested in the driv- 
ing and driven machines. Other and 
different problems arise when two 
manufacturers merge at the coupling, 
s discussed later. 


Control, Motor Details 


(nother major plant item which 
equires very close co-ordination of 
effert between the electrical and me- 
chanical engineers and the manufac- 
turer is the control apparatus, which 
is becoming more and more impor- 
iant with large capacity boilers and 
other units in present-day plants. 
While all controls are not necessarily 
operated electrically, these types must 
be compared with those employing 
mechanical media, particularly from 
the standpoint of plant economy and 
plant reliability. The problems of con- 
trol, interlocking and operating se- 
quence are particularly good ex- 
amples of the kind of problems which 
can be covered advantageously in 
across-the-table discussion. 

In many cases operating experience 
dictates that the manufacturer should 
consider changes in his standard prac- 
tice. In a particular case a motor 
bearing of a certain type had failed in 
one of our plants, and from compari- 
son with motors performing similar 
services in other plants it was found 
to be less reliable. The manufacturer 
of the driven equipment had previ- 
ously discussed various types of bear- 
ings and his decision had been to 
standardize on the type that had 
failed in service with us. It was found 
necessary to call a conference, which 
included representatives of the motor 
manufacturer and the manufacturer 
of the driven equipment, members of 
our operating personnel and of our 
mechanical engineering and _ elec- 
trical engineering divisions. In this 
meeting both manufacturers’ thoughts 
on design requirements and operating 
and engineering experience from our 
company’s personnel were _ thor- 
oughly exchanged. The result of this 
meeting was a design mutually satis- 
factory to the two equipment manu- 
facturers and the users. 

Questions of building design, archi- 
tectural treatment, lighting and ven- 
tilation are usually in the sphere of 
the mechanical engineering division, 
yet very close co-operation is re- 
quired in order that proper space may 
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be provided for the various electrical 
bays considering handling facilities. 
space for maintenance and other 
similar considerations. The problem 
traverses a full circumference with 
respect to lighting where the mechan- 
ical engineer is responsible primarily, 
yet the facilities must be designed 
and provided by the electrical engi- 
neer due to his familiarity with light- 
ing technique, but finally the me- 
chanical engineer must provide for 
the lighting facilities, furnished by 
the electrical engineer, based on his 
own general specification. 

The co-ordination that is necessary 
in order to realize orderly procedure 
does not come about automatically. 
To secure the desired reliability, econ- 
omy and speed in co-ordination it 
is necessary to reduce it to a system 
which will guide the movements of 
the various participants. Inevitably 
this will involve the use of certain 
standard forms for the accurate trans- 
mission of data among the groups. 
For example, in applying a motor to 
a pump, the first operation usually is 
for the mechanical division to pur- 
chase the pump. The mechanical engi- 
neer knows from negotiations with 
the manufacturers the horsepower re- 
quired by the pump at various speeds, 
the size of the coupling to which the 
motor must be attached, and other 
necessary details. This information is 
compiled by the mechanical division 
on a form which is provided for that 
purpose, listing all the information 
necessary to purchase the motor. 
Transmittal of the completed form 
marks a recognizable transition in re- 
sponsibility. 

In many other phases of these ac- 
tivities it has been found necessary to 
use definite procedures in order that 
transitions in responsibility may be 
definite and obvious. However, to re- 
peat, the use of any particular system, 
no matter how carefully devised, will 
not supersede the proper mental atti- 
tude. The desire for co-ordination is 
a great deal more important than the 
specific manner in which this co-ordi- 
nation occurs. Further, the point 
which marks the transition in respon- 
sibility is not a barrier to further 
co-operative effort. 


Influence of War Factors 


Unusual conditions and restrictions 
of war-time have had considerable ef- 
fect on the flexibility of our design 
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work. This has led to a new point of 
contact between the electrical and 
mechanical groups because it is found 
necessary to substitute less critical 
material for the ideal material which 
would have been used in the absence 
of restrictions. The necessity for de- 
signing on the basis of utilizing avail- 
able material has brought about a 
myriad of problems requiring co- 
ordinated effort. Another example of 
co-ordination which is an outgrowth 
of war conditions is that in arrang- 
ing stations and substations for black- 
outs it is often found that ventilation 
is affected, and it is necessary for the 
two groups to co-ordinate so that 
blackout regulations may be followed 
without interfering too seriously with 
the ventilation system. 

While emphasis in this paper has 
been on power plant work, co-ordina- 
tion is in effect also in connection 
with substation design, steam distri- 
bution systems, company office and 
service buildings and in many other 
categories where there is a common 
interest and responsibility between 
mechanical and electrical considera- 
tions. 
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A split 34-in. transite conduit is 
being substituted for the old standard 
steel U-guard and the riser casting is 
being omitted on most of the riser 
jobs of the Wisconsin Electric Power 
Company for the duration of the war. 
This change results in a saving of 
10 lb. of steel and 2 lb. of cast iron 
on each riser. A sketch of the old 
and new type riser installation is 
shown. 
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Children's Contest Spreads 
Appliance Conservation Story 


Milwaukee utility carries appliance conservation story into every home 


with simple “check the answer” contest for school children — Activity cor- 


relates company’s wartime service, advertising and conservation efforis 





LIKE the proverbial “fool and his 
money,” the careless housewife and 
her appliances are soon parted. Yet 
today more blame attaches to the 
thoughtless home maker than to her 
dull-witted brother. For in times like 
the present she cannot replace what 
she wastes, nor can she take refuge” 
in ignorance. 

Because today over the country the 
electrical industry is geared to help- 
ing Mrs. America take care of her 
priceless appliances. Repair activi- 
ties have been stepped up, newspaper 
advertising has been geared to the 
problem, utility home economists are 
lecturing about it and countless ar- 
ticles have been written in women’s 
magazines and elsewhere. 


Approach 


An as yet untried approach to the 
problem, however, has come from 
Milwaukee, where last December the 
Wisconsin Electric Power Company 
closed a three-week activity that suc- 
cessfully carried the story of appli- 
ance conservation into the homes of 
customers through the children. 

This activity, under the auspices of 
Reddy Kilowatt, took the form of a 
widely advertised contest for boys and 
girls in public, private and parochial 
schools whose parents or guardians 
were customers of the company. 

Children were asked simply to read 
a page of instructions on how to use 
electricity efficiently and make appli- 
ances last longer. Then on a prepared 
blank they were asked to check the 
three most important of several sug- 
gestions for the care of each of thir- 
teen commonly used appliances and 
indicate the number of wrong ways 
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MECHANICAL JUDGE—Quick “screening” 
of daily entries was done with this de- 
vice, using light to spot correct answers 


of handling and using appliances 
they could find in a picture full of 
“boners.” It was suggested that the 
children have their parents help them 
in filling out the blank. Ninety prizes 
were offered to the winners, ranging 
from a $100 war bond to $1 in war 
stamps. 


Objectives Achieved 


The activity achieved at least four 
objectives that are related directly to 
the company’s wartime service pro- 
gram: 

1. It afforded a practical advertis- 
ing vehicle in lieu of no regular sched- 
ule of merchandise and electrical pro- 
motion advertising. 

2. It stimulated continued interest 
in the uses of electricity in homes and 
emphasized the important role elec- 
tricity plays in the home under war- 
time conditions. 

3. It tied in with the war effort by 
emphasizing conservation of critical 
war materials through careful use of 


electric appliances, thereby prolong- 
ing their life and usefulness. 

4. It provided a logical follow-up 
to the company’s previous advertis- 
ing, in which electricity and its uses 
were closely identified with the war 
effort. 


Response 


Proof of the success of the contest 
lies in the “postmortem” statistics of 
the activity. A total of 234,723 con- 
test folders containing “an important 
message for boys and girls...” were 
mailed to the homes of all residential 
and rural electric service customers. 
Out of -these 14,704 were returned 
filled out as entries in the contest, 
although 81 of these were late and 
therefore disqualified. Total over-all 
cost of the contest was $12,646.71, or 
$0.858 per contest entry. It is, how- 
ever, patently. unfair to charge off the 
entire cost to entries received, since 
there can be no doubt that the mes- 
sage of the folder was absorbed by 
many who did not enter the contest. 

Equally satisfying was the spontan- 
eous response of letters. They came 
from parents commending the com- 
pany for disseminating helpful and 
useful information contained in the 
contest folder. Children themselves 
wrote in to describe the fun they had 
in submitting entries and to pledge 
their help in conserving appliances in 
their homes. Teachers in Milwaukee 
schools requested additional contest 
folders to be used in “class projects.” 
Nearly 1,000 extra folders were re- 
quested for this purpose. 

The conservation theme of the con- 
test was the topic of conversation in 
several women’s group gatherings. 
Furthermore, the contest prompted 
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niany intimate customer contacts that 
might not otherwise have been estab- 
|ished. These coritacts were via phone 
calls, personal visits and letters ac- 
companying entries. 


Cost 


Here are cost items in the execu- 
tion of the contest; radio time costs 
are not shown, since time already con- 
tracted for in the company’s advertis- 
ing set up for 1942 was used: 





Contest folder—240,000 in litho offset $3,572.84 
2 Mailing envelopes, addressing, sort- 
ing and postage for 234,723 mailed. 3,590.23 
3. Newspaper advertising space....... 4,499.19 
4. Newspaper advertising mechanics.. 509.45 
5. Prizes—War bonds and stamps..... 406.25 
6. Letters to prize winners by regis- 
tered mail, including multigraphing 17.75 
VOR: GUNNS i viciverevevedesacnes $12,649.71 


Contest Advertising 


Direct mail, newspaper and radio 
advertising channels were used in at- 
tracting attention to the contest and 
announcing the winners.’ Direct mail 
was used to distribute the contest 
folders, containing complete contest 
information, to residential and rural 
electric service customers. The mail- 
ing envelopes carried a message stat- 
ing that contents contained an “im- 
portant message for boys and girls.” 

Newspaper advertisements were run 
preceding the contest by a few weeks 
and weekly during the contest period 
in three Milwaukee metropolitan 
dailies and one Racine daily, 24 sub- 
urban and country weeklies, one Ra- 
cine weekly and eight foreign lan- 
guage and class papers. An advertise- 
ment after the close of the contest 
announcing the winners was run in 
four metropolitan dailies in Milwau- 
kee and Racine. A total of 4,146 col- 
umn inches of advertising was run. 

Radio featured the contest once a 
week on the company’s regular tri- 
weekly Kilowatt-Hour radio programs 
over station WITMJ and in spot an- 
nouncements over stations WISN and 
WEMP. 

Judging of Entries 


Final judges of the contest were 
the secretary of the Wisconsin Utili- 
ties Association, an advertising 
agency executive and a company sales 
department division head. The com- 
pany’s own advertising manager “sat 
in.” 

To determine which of the several 
suggestions listed under each of the 
thirteen appliance items on the entry 
blank could be regarded as the “three 
most important,” contest folders were 
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given to local representatives of elec- 
tric appliance manufacturers and dis- 
tributors, company appliance service 
and repair men, members of the sales 
and advertising departments, com- 
pany executives and others, with the 
request that they each check their 
opinions. These findings were tabu- 
lated and compared. Final composite 
findings were adopted as correct 
answers. 

Wrong ways in the picture were 
largely predetermined in giving in- 
structions to the artist who made the 
illustration. These errors were thirty- 
five in number and were listed, 
checked and rechecked on the “pencil 
rough” before final ink drawing was 
made. 

Entries were judged daily as re- 
ceived. Those with seven or more 
suggestion errors were immediately 
thrown out as first eliminations. A 
final lot of 300 entries remained for 
the judges to handle, and from them 
the 90 prize winners were selected. 

Generally speaking, the number of 
suggestion errors was the deciding 
factor in selecting the winners. Wrong 
ways in the picture, intended as an 
“out” in case of ties, did not (except 
in a very few cases) count to the 
extent expected. It was well, however, 
to have this “out” feature included. 


“Ties” No Problem 


No difficulty was experienced on 
“ties.” Only one entry was “perfect” 
both as to suggestions checked and 
wrong ways indicated. It was awarded 
first prize. Two entries had only three 
suggestion errors and were awarded 
the two second prizes. Three entries 
had only four suggestion errors and 
were awarded the three third prizes. 
The next ten prizes were awarded to 
entries having only five suggestion 
errors and so on. 


Mechanieal “Judge” 


A unique mechanical device, shown, 
served to expedite the daily elimina- 
tion process. The device used light to 
spot the correct answers. A thin plate 
was drilled with a small hole for each 
correct answer and this plate mounted 
on the edge of a desk as shown with 
a reflector lamp on the floor below it. 
The operator, placing each sheet on 
the plate in turn, saw each of the 
correct answers illuminated with a 
spot of light from below and could 
easily note whether or not the right 
squares had been checked, 
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Fluorescent Lamp 
Outlets in Service 
A. B. ODAY 


Executive Engineer, 
General Electric Company, Cleveland, Ohio 


Since April 21, 1938, when’ the 
fluorescent lamp was first made com- 
mercially available, reports have ap- 
peared each year giving the approxi- 
mate total number of lamps that have 
been sold. 

The first year or two it was easy to 
estimate what percentage of total 
lamp sales went into new installations 
and what percentage was used for re- 
newal purposes. For the past three 
years there has been much discussion 
and a great variety of estimates made 
as to the quantity of new outlets that 
have been added each year. In order 
to arrive at a fairly accurate basis for 
evaluating the place of fluorescent 
lighting in the lighting field, an in- 
vestigation was recently conducted to 
determine the numbers of permanent 
lamp outlets that had been added each 
year since the fluorescent lamp was 
introduced, with the following results: 

Estimated Number of 


Permanent Lamp 
Outlets Added 


Year Each Year 
SOU 4s « cult hehe adele *50,000 
BEG Sty At pau kel Sa ee hed ons 1,600,000 
PURCas Rak hss cM ehecermeeuse 5,750,000 
1941. 14,500,000 
Pee ah x My crater cian 9,000,000 


fluorescent lamp outlets in- 
stalled as of December 3}, 


PRRs Seve taGe chai Kpee dat 30,900,000 


It will be noted that for the year 
1938 only 50,000 permanent lamp 
outlets have been retained. While a 
greater number than this was sold 
during that year—perhaps 150,000— 
however, many were for temporary 
lighting at both the New York and 
San Francisco fairs. In arriving at 
the values quoted in the table such 
factors were taken into account as 
lamp sales, lamp renewal sales based 
upon installation surveys, sales of 
lampholders, sales of starter recep- 
tacles and last and probably the most 
accurate guide, the sales of lamp bal- 
last analyzed and broken down on the 
basis of single lamp and two, three 
and four-lamp types. 

By checking and cross-checking the 
various values it is felt that the figure 
of 31,000,000 represents in round 
numbers a fairly accurate estimate of 
the total fluorescent lamp cutlets in 
service as of December 31, 1942. 





*Net remaining permanently in service. 
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PRIORITIES PROBLEMS 





Effect of U-1 Changes 
on Special Exemptions 


Case No. 56 


The change from P-46 to U-1 as 
the basic order regulating electric 
utilities brought a change in the 
standards on which inventory and 
withdrawal bases are calculated. 
From one utility, which had _peti- 
tioned successfully for an increase 
in the withdrawal and_ inventory 
bases for switching and substation 
materials established under P-46 
came a query as to the status of its 
increased bases under order U-1. 
Specifically, the company wanted to 
know whether it could continue to 
use the increased bases or whether it 
was necessary to resubmit its request. 

The answer was that if U-1 pro- 
vides greater restrictions on allow- 
able inventory or withdrawals in the 
specific control class than did P-46 
the request for an increase must be 
resubmitted for review. If the U-1 
restrictions in the specific control 
class are less rigid than those of P-46 
(October 10 version) the request did 
not have to be resubmitted. 

An example of the point is the 
following: Suppose that under the 
October 10 version of P-46 a com- 
pany has a quarterly withdrawal base 
for switching and substation work of 
$2.000. The company determined 
that this amount was insufficient and 
petitioned for an increase to $3,000 
per quarter. Its petition was granted. 

Under U-1, with withdrawal bases 


computed on the basis of withdrawals 
during the last nine months of 1942, 
the company’s allowable base was 
raised from $2,000 to $2,500. This 
is a relaxation of the P-46 base, and 
as a result the company may continue 
to use its specific authorization to 
exceed the standard base. Had the 
recalculation under U-1 resulted in 
a base lower than the allowed $2,000 
a resubmission would have been re- 
quired. 

In such a case, in line with the 
reduction dictated by U-1, the au- 
thorization to exceed probably would 
be cut proportionately. 


Accepting Late Deliveries 
Case No. 57 


Indicative of OWU’s desire to work 
with utilities on a simple, common- 
sense basis wherever “act-of-God” 
problems not specifically provided 
for in Order U-1 arise is the case of 
a company which asked what it 
should do in the following situation: 

Material which had been scheduled 
for delivery in the first quarter 
through no fault of the purchaser 
was delivered during the second quar- 
ter. Acceptance of the delayed de- 
livery, under a‘strict interpretation 
of paragraph F-2, would have put 
the purchaser over his second-quarter 
quota or would have caused him to 
cancel already - scheduled second - 
quarter deliveries to make room for 
the late order. 

The company was instructed to ac- 


IT IS DESIRABLE, in order to assure deliveries, that utilities which during 
R the first quarter of 1943 scheduled second and succeeding quarter maintenance, 

repair and operational purchases under Order P-46 should rerate them, using 
the MRO.-U alletment symbol for controlled materials and the preference rating AA-1l 
for other items assigned by Order U-1. It is not required that such orders be rerated 
but if this is not done deliveries will be less certain under the AA-2X and AA-5 ratings 
awarded by P-46. Since Order U-1 curtailed the base upon which allowable quarterly 
quotas for maintenance, repair and operational equipment may be calculated, some 
producers who ordered in advance under Order P46 will find themselves with 
scheduled second-quarter, or later, deliveries in excess of their allowable Order U-1 
quotas. If they choose to rerate their orders to take advantage of the higher ratings 
offered by Order U-1, such purchasers must decide which orders shall be canceled or 
deferred until a later quarter and which shall be met in the second quarter. 
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cept the delayed delivery and, in tv. 
cording the shipment, to include q 
notation of the reason why it is in 
excess of its second-quarter quota, 
This same reasoning would apply to 
those cases in which deliveries sched. 
uled for the third: quarter were actu. 
ally made in the second quarter. Ip 
either case the rigid provisions of 
paragraph F-2 would not control, 
but rather a reasonable, matter-of. 
fact attitude on the exigencies of a 
wartime economy would be _ the 
standard. 

Keynote for this attitude is to be 
found in CMP Regulation No. 1, 
which provides that a producer of 
controlled materials may ship 30 
days late or 15 days early and still 
be regarded as having met his quar- 
terly delivery schedule. Conversely, 
under CMP No. 1, a purchaser of 
controlled materials may accept de- 
livery 30 days late and 15 days early 
and charge it to the quarter in which 
delivery was scheduled. Here again. 
however, OWU suggests that a nota- 
tion be made on the records showing 
that the delivery was scheduled for a 
given date and that its arrival before 
or after that date was due to the 
seller. not the buyer. 


Salvage Reduces 
Project Cost 


Case No. 58 


The AA-1 rating which order U-! 
makes automatically available for 
maintenance, repair and operational 
purchases may be used for projects 
of considerable size, provided their 
net material costs remain within the 
$500 overhead or $1,500 under- 
ground cost limitations. An example 
of this point is to be found in the 
query submitted to OWU by a small 
utility which wanted to know whether 
the AA-1 rating was permissible in 
the following instance: 

A line of some length was in such 
weakened shape that replacement was 
necessary. It was proposed that the 
replacement include rerouting, which 
would not only give better service 
but also would shorten the distance 
by about three miles. Due to geo 
graphical conditions, however, the 
rerouted line required stronger con. 
ductor than that in the existing line. 
most of which could be salvaged for 
return to inventory. 

OWU ruled that because the value 
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the salvage cut the net material 
t for the rerouted line to a sum 
exceeding $500 the project would 
considered as maintenance, repair 
operations and, thus, the AA-1 
ing could be applied to purchase 
the heavier wire. The ruling was 
conformity with paragraph B-1, 
ich assigns the automatic rating 
AA-1 for such orders. 
Had the salvage value of the lighter 
re been insufficient to reduce the 
t value of the project to $500, the 
ject would have been classified as 
major addition to capital and a 
cial rating for it would have been 
uired. 


Ordering Early Under 
Inventory Redistribution 


ase No. 59 
The Office of War Utilities con- 


ders that once a purchase order for 
) item in the excess inventory of a 

ility has been accepted the sale is 

nsummated and that delivery of 

e item may legally be deferred until 

future date specified by the buyer. 

This was the ruling in the case of 

utility which found it necessary be- 
pause of a delivery lag to place an 
rder for several distribution trans- 

rmers for use in a quarter subse- 
uent to that in which the order was 

be placed. Inasmuch as distribu- 
hon transformers are included in 
chedule C, thus subject to the pro- 
isions of Order U-1’s inventory re- 
listribution program, the company 
pplied to its regional office for the 
quipment, which was located in the 
xcess stocks of another utility in the 
egion. 

The prospective purchaser was un- 
rble to take immediate delivery of 
he transformers without exceeding 
ts quarterly quota for deliveries, but 
vas reluctant to allow its order to 
await the arrival of the quarter in 
hich it planned to use the trans- 
lormers for fear they would have 
een purchased in the meantime. 

OWU ruled that the prospective 
eller could accept the order for de- 
ivery on a specified date during the 
uarter when the buyer wanted to 
use them. No money was required to 
change hands to bind the option 
which the buyer thus obtained on the 
equipment. And inasmuch as no de- 
livery was made until the subsequent 
quarter, the buyer was not in viola- 


GONE FROM Utilities Order U-l, in the amendments of April 17, is the 
provision requiring that utilities obtain at least 50 percent of their wire, 
cable and bus bar requirements for repair, maintenance and operations 
from the “surplus” stocks of other utilities. Since the inventory redistribution pro- 
gram outlined in Paragraph J of the order became effective on April 1, utilities 
must attempt to obtain all their requirements of wire and of a number of other 
commonly used materials through the Office of War Utilities’ regional offices 
before placing a purchase order with suppliers. Hence, there is no longer any 
need for utilities to “keep books” on the proportion of wire obtained from other 


companies and from suppliers. 


tion of the provision restricting 
quarterly deliveries. 

In the event that the seller refuses 
to keep the wanted item in inventory 
pending subsequent delivery date, the 
purchaser may accept delivery and, 
in entering the delivery upon his rec- 
ords, make a notation of the reason 
why he exceeded his allowable quar- 
terly quota in doing so. 

Of course, the purchaser’s quota 
for the quarter in which it is planned 
to use the excess delivery must be re- 
duced sufficiently to accommodate 
the unbalance created by accepting 
the early delivery. 


P-19—U-1 Interchange 
Case No. 60 


Normally, the matter of keeping 
records on all shifts and changes in 
inventory is one to which utilities 
must render diligent attention under 
Order U-1. There are cases, however, 
in which it is permissible to relax the 
rigid bookkeeping practices. 

One of these was brought up when 
a utility inquired of OWU whether 
it could apply inventory obtained 
under U-1 to a construction job rated 
under Order P-19. Material had been 
ordered on the P-19 rating, but had 
not arrived. Its absence threatened 
a hold-up on the job, but the utility 
had on its shelves maintenance, re- 
pair and operational stocks sufficient 
to do the job. The company wanted 
to know whether it could use these 
MRO stocks and replace them when 
the late materials ordered under the 
P-19 rating were delivered. If this 
were allowable, the company in- 
quired, what was the bookkeeping 
practice to follow. 

The answer was that the MRO ma- 
terials could be used to complete the 
construction job and that the delayed 
materials could be returned to in- 
ventory to replace the diverted MRO 
goods. Bookkeeping was to be offi- 
cially nonexistent. The withdrawal 
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from working inventory was to be 
excluded from the withdrawal record, 
and the replacement was also to be 
made without insertion on the de- 
livery records. 


Additional Farmstead 
Wiring 
Case No. 61 


Order P-144 (ELectricaL Wor.p, 
April 24, page 15) establishes the pro- 
cedure and an automatic AA-3 pri- 
ority rating by which farmers eli- 
gible for electrical service under 
Utilities Order U-l-c may obtain the 
necessary materials and equipment to 
wire their premises. Not covered by 
this order, however, are farmers who 
have had service since before the war 
and who find now that they need a 
third wire or an extension of their 
lines to an additional building. 

A typical instance involves a 
farmer who needed several hundred 
feet of wire to connect a new chicken 
house but found that he wasn’t eligi- 
ble to the P-144 procedures because 
he has had service for several years. 
The utility, asked for aid, turned to 
the Office of War Utilities. Result of 
this and similar inquiries has been 
the establishment of a special pro- 
cedure. 

The farmer first applies to his 
county war board for certification of 
his need for the additional wire for 
food production operations. He then 
fills out Form PD-200-c and sends 
this, with the board’s certification, to 
the OWU’s regional office, which will 
assign a rating. No automatic rating 
is provided as in the case of new 
farmstead wiring jobs under P-144, 
but the regional offices are instructed 
to assign ratings sufficiently high to 
get the needed materials. At the same 
time, the farmer is given a release 
from the terms of Order L-41, the 
War Production Board’s order gov- 
erning all new construction. 
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Editorials 


S. B. WILLIAMS, Editor 


Relation of Coal Supply 

to “Brownout”’ 

THE much-discussed “brownout” apparently is sched- 
uled to go into effect in the next six or seven weeks, but 


it will be inaugurated this time not by OWU, but by 
WPB. In other words, this is a conservation measure to 


save coal transportation and some other things thrown in‘ 


for good measure. 

That, however, doesn’t change the fact one iota that 
the immediate saving will be in electricity and that the 
utilities are the ones that will have to make it work. That 
is implied in the assumption that the order will be 
administered through OWU. 

In many respects the order differs from the first pro- 
posed about six months ago. It recognizes the safety char- 
acter of street lighting and leaves the determination of its 
operation to the local authorities. In view of the accident 
record of the dimout areas this is a sensible move. 

Likewise. the order is to be nation-wide in its appli- 
cation and not regional, as was once discussed. That, too, 
seems logical in spite of the fact that certain areas are 
largely hydro-supplied or are close to fuel. Most of the 
hydros have steam reserve or feed a system that also has 
a steam component. And besides, if the measure is also to 
conserve on manpower and light bulbs, then the character 
of generation is of no consequence. 

The transportation of fuel by utilities this year, even 
without this order, would be less than last year in spite of 
an increased fuel consumption. That seems not to have 
been taken into consideration. 

In the first eight or nine months of 1942 the utilities 
were busily carrying out the suggestion of the Power 
Branch that a long supply of coal be laid in. It reached its 
peak in October and November, with 110 days supply. 
Since that time it has been allowed to fall back to 100 
days. 

If the industry were to do no more than is asked by 
Mr. Ickes, namely, stock a 90-day supply, it could further 
reduce its incoming supply. In any event all the demand 
that it will now place on the railroads will be for current 
needs, since it no longer has any stock piling to do. There- 
fore the statement by the Federal Power Commission that 
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the industry will need an extra 10 million or more tons, 
bituminous coal this year is erroneous. As a matter , 

fact, it won’t even consume that amount more because 

commission apparently neglected to take into accoy 

the efficiency of the new units, or the generation fro, 
natural gas or oil. But even if that amount extra we 

consumed it would not represent extra haulage for reaso 

just explained. 

Furthermore, if the brownout is going to save o 
to two million tons of coal there will be still less demay 
on the railroads by the utilities. Strangely enough, t 
amount by which the utilities are now stocked beyon 
what Mr. Ickes asks for is considerably greater than th 
amount of coal saving that Washington officials estimay 
will result in the first year of the brownout. 

In other words, there is enough excess coal supph 
on hand to cover a year’s brownout saving besides 
reduced haulage requirement for stock piling. On th: 
basis it is apparent that the utilities will contribute bot) 
coal and transportation to those other industries that dij 
not store up coal a year ago when the situation was easie: 


State Regulation 
Further Challenged 
THE LABORED WAY in which the present Supreme 


Court goes out of its way to declare utility operations 
interstate was never more clearly evidenced than in the 
recent decision in the Jersey Central vs. Federal Power 
Commission case. A company which sold to another in 
the same state, but which, in turn, sold across state lines, 
was declared to be engaged in interstate operation in 
spite of the fact that it had absolutely no control over the 
energy once delivered to its customer within the state. 

Although the law setting forth the powers of the 
commission especially denied jurisdiction to the commis 
sion when state regulatory authority existed, the court 
chose to disregard this injunction by the Congress a: 
well as the discussion of intent at the passage of the act 
and to fasten on some minor construction for its interpre- 
tation. 

One can understand the Federal Power Commission’: 
desire for such liberal interpretations because it is handi- 
capped in its regulation of interstate rates if it has limited 
authority over energy costs. That, however, is no judicial 
reason for declaring an innocent supplier to be an inter- 
state operator. 

If this decision is allowed to stand, one can only 
conclude that any company selling energy to another 
that sells across state lines or that is tied in with such 
another company, though its own deliveries all be intra 
state, is nevertheless subject to the regulation of FPC. 

This decision is clearly a challenge to state regula- 
tion of utilities. The language of the act put there for the 
sole purpose of protecting state authority from infringe: 
ment by federal agencies has been brushed aside by the 
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iwnajority opinion. Since it is doubtful that the present 
court would reverse itself, some way should be found for 
Congress to define with even more positive language the 
jurisdictional boundaries of the commission. 

There can be no question about the need for federal 
regulation of interstate energy flow. It is the determina- 
tion of interstate traffic and the role of state and federal 
regulation that needs clarifying. 


What Is Service ? 
SERVICE EXTENSION, service connection, service head, 


public service companies, home service, service industry. 
service department—what do we mean by service? 

“Service” is a good word and has a definite mean- 
ing, but it has been used so much in the utility industry 
to cover so many things that it is becoming somewhat 
confusing. 

Everything the utility does is in some way related 
to the service of the customer. That is a power com- 
pany’s:job. “Service,” therefore, is an over-all word 
and covers all operations. Why should we detract from 
the comprehensive meaning of service by using it to 
label a repair or maintenance department or to give a 
name to that small operation of closing a switch? 

The fundamental thing in this business of supplying 
power is the service of the customers—the unfailing, 
high quality service of the customer. It isn’t just hooking 
up a meter, or calling on a housewife, or replacing a 
fuse. They are but parts of service. 

If this larger meaning of service can replace all of 
our other uses of the word, so that we understand that 
service is basic in all of our efforts, many of the tasks 
in utility operation might take on a new meaning. And 
perhaps our over-all relations with the customers might 
improve. 

What’s in a word? It depends on how one uses it. 
We have used “service” to signify parts of the job, and 
in so doing have confused its use. Let’s see it in its 
broader and more fundamental aspect. 


Diesel Performance Data 


WITH an absolute minimum of comment and no conclu- 
sions, but a profusion of data, the A.S.M.E. subcom- 
mittee on oil-engine power costs has released its report 
on 1941 operating experience. Whoever wants to see 
how diesels are performing can find it here, compre- 
hensively, impartially and authoritatively. Data are given 
for 400 units totaling over 300,000 horsepower in 151 
low-speed stationary plants that turned out half a billion 
kilowatt-hours. Not only are the data given in detail for 
1941 but comparatively, in abstract, for each of the twelve 
years since the first report was issued. 

Plotted data for lubricating oil economy are “all 
1943 
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over the lot.” There is considerable spread also in the 
fuel economy data, but points for 121 full-diesel plants 
do seem to bunch around 12 kw.-hr. per gallon of fuel oil 
for plant running capacity factors in the range from 60 
to 80 percent. This is equally discernible in the chart for 
235 individual engine-generators. Fuel oil costs congre- 
gate in the 4 to 6 mill per kw.-hr. region, with a few under 
3 mills and one or two well above 10. Attendance runs 
from a few hundredths of a mill per kilowatt-hour up to 
very high figures that arise from low annual plant load 
factors. 

Over-all costs per net kilowatt-hour seem to show 
many in the 6, 7 and 8 mill brackets and only one or 
two below 5 mills; 71 of 135 plants report over-all gener- 
ation cost above 1 cent per net kilowatt-hour. 

Unfortunately, the committee is still unable to include 
data for high-speed plants, the reason being that few 
“have kept accurate information on the various items 
necessary to determine accurate operating costs.” Loco- 
motive data are also missing this year. 


Line Insulation and 
Line Voltage 
IN THE EARLY DAYS of high-voltage transmission it 


used to be safe to judge a line’s voltage by its length— 
one mile per kilovolt, our professors used to tell us. And 
more recently, one, by looking at a transmission line, 
counting the number of insulator units, estimating the 
conductor separation, would conclude that it must be a 
66-kv., 132-kv. or 220-kv. line. Such simple rules, how- 
ever, give way to pronounced departures as we progress 
more in the art. The current trend. for instance, is defi- 
nitely to regard the 60-cycle voltage rating of the line as 
having relatively little bearing on the amount of insula; 
tion used, and to design instead for a predetermined goal 
of lightning performance. 

It would be smarter, though of course much harder, 
to attempt to classify the line visually as a 60 percent, 
80 percent, or 100 percent line, and this could only be 
in the light of the operating voltage, the probable fre- 
quency, duration and magnitude of strokes, the permis- 
sible frequency and duration of interruptions, the mid- 
span clearance, the footing resistance and the rate of fault 
clearing afforded by the protective scheme applied. Few 
of these are visible to the “curbstone guesser,” but they 
were all contemplated by the designer of an up-to-date 
line. It is the inclusion and reconciliation of these fac- 
tors that fixes the insulation of the line conductors and 
not, as in the early days, just the operating voltage. 

In short, the criterion for amount of insulation is a 
matter of how much lightning there will be to contend 
with, how much play to let it have, how important the 
line and its load are, how much could justifiably be 
spent to thwart interruptions and—what is the operating 
voltage. 
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Washington Comment 
By R. N. Larkin, Washington Statf 





“Shadowy Lines” Between 
OCR and OWU 


ONE of the principal complaints in 
the recent blast unloosed by the Sen- 
ate’s Truman committee against the 
management of the nation’s war ef- 
fort concerned the ill effects of the 
shadowy lines of authority between 
various war agencies, within and 
without WPB. 

The complaint pointed up to per- 
fection reaction to the recent estab- 
lishment of the Office of Civilian 
Requirements, which replaces the Of- 
fice of Civilian Supply as_ official 
spokesman for 120,000,000  stay-at- 
home Americans in this war. The 
directive from WPB Chairman Don- 
ald M. Nelson establishing OCR gives 
the new agency considerable author- 
ity in the field heretofore ruled by 
the power division of the Office of 
War Utilities. 

Before delineating OCR’s jurisdic- 
tion in the electric power field, it 
should be made clear that this over- 
lapping of jurisdiction is not likely 
to result in any conflict between OCR 
and OWU. Under any logical opera- 
tion of either agency, there can be no 
conflict without utter confusion. Elec- 
tric power is just as vital to the war 
program as is steel; thus it qualifies 
as a war commodity outside the juris- 
diction of OCR. On the other hand, 
it is an indispensable civilian com- 
modity ; thus eligible for some control 


by OCR. 
No Easy Division 


Jurisdiction of the electric power 
field, however, cannot be divided 
that simply. Unlike the steel ingot, 
which can be halved to provide shells 
and dishpans from the same unit, 
power cannot so simply be divided 
at the central station, with this kile- 
watt aimed at an arms plant and that 
diverted to light the home of the war 
worker. Any attempt at such separa- 
tion obviously would pose problems 
practically impossible to solve, and 
efforts to enforce such separation 
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would cause much harm to service to 
every consumer, civilian or military. 

This, then, is the first and best 
reason why there can be no appre- 
ciable conflict between OCR and 
OWU. There are others. Arthur 
Whiteside, head of OCR (ELEctRICAL 
Wor tp, April 24, 1943, page 6), will 
have his hands full solving the other 
civilian supply problems now on his 
doorstep without attempting to ad- 
minister the electric power field of 
OWU. It is inconceivable that he 
could fail to welcome the fact that 
electric power, for civilians and the 
war alike, is already being handled 
in a manner which WPB Chairman 
Nelson considers highly satisfactory. 

Both OCR and OWU people in- 
sist that there is neither the need nor 
the justification for inter-agency con- 
flict over power supply. While the 
two agencies may base this convic- 
tion upon varying reasons, the con- 
viction exists and apparently is sin- 
cere. 


Overlapping of Authority 


Most apparent of the shadowy 
lines of authority between OCR and 
OWU is contained in Section 5.04 of 
the OCR charter. This provides that 
Whiteside shall “analyze and review 
proposed orders and the administra- 
tion of existing orders so as to as- 
sure that such orders give full con- 
sideration to civilian needs, and to 
recommend such changes as are con- 
sidered necessary to provide adequate 
consumer goods and services.” Allied 
with this is Section 9.02, which pro- 
vides that Whiteside “shall have ac- 
cess to such records and information 
of the War Production Board as he 
may deem necessary for the perform- 
ance of his duties . . .” 

Taken literally, these mean that 
OCR must approve all forthcoming 
orders issued by OWU which affect 
civilian use of electricity. If a con- 
flict arises which cannot be settled 





by the operating men in each divi- 
sion, such conflict would, theoreti- 
cally, be settled by J. A. Krug, direc. 
tor of OWU; Whiteside.and Chairman 
Nelson. The futility of such a de- 
velopment has already been pointed 
out. 

Again taken literally, the foregoing 
provisions of the directive mean that 
OCR could requisition OWU’s files 
on administration of Order U-1-b, 
which defines the conditions under 
which kitchen range service shall be 
available to the public. It will be 
remembered that Section 5.04 allows 
OCR to “review . .. the administra- 
tion of existing orders. . . .” Having 
access to such files, OCR could, con- 
ceivably, take exception to the rigid- 
ity of OWU’s enforcement. Here 
again would arise a conflict, which, 
if not settled at the bottom, would 
inevitably have to be settled at the 
top. 

There are other shadowy lines of 
authority between OCR and OWU. 
One is contained in the provision 
that OCR shall “determine require- 
ments for civilian -goods and serv- 
ices...” As far as this is necessary 
in the matter of electric power, this 


has been the function of OWU. 
War Plants and Homes 


OCR also shall “determine the 
policies of WPB for rationing con- 
sumer goods and services, when 
necessary .” This will affect 
the forthcoming “brownout” order 
(ELectricAaL Wortp, May 8, 1943. 
page 5). although OCS had its voice 
in the decision to institute the 
“brownout.” 

OCR “shall present the consoli- 
dated requirements for controlled ma- 
terials needed in the production of 
consumer goods and services to the 
requirements committees of the ap- 
propriate Controlled Materials Divi- 
sions . . .” Taken literally, this 
would require OCR to provide the 
copper for distribution lines to 
homes, and OWU to provide the 
copper for lines to war plants. 

“The lines of authority are confus- 
ing even on paper,” the Truman com- 
mittee commented regarding WPB’s 
series of “czars.” The lines of au- 
thority are just as confusing in the 
OCR-OWU situation, but, as pointed 
out, it isn’t likely that there will be 
any such tussles between Whiteside 
and Krug as there have been between 
other war agency heads. 
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“Dont Waste Electricity’ 
New Theme for Utilities 





Washington meeting of WPB officers and utility representatives 


recommends that operating companies urge customers 


to conserve electricity as a wartime measure 


‘Waste in war is a crime; don't waste 
electricity just because it isn't ra 
tioned.” That slogan, or its equivalent. 
- recommended to all operating com- 
panies for inclusion in their advertising 
copy. 

The action results from a suggestion 
by J. A. Krug. director of the WPB 
Office of War Utilities. that utilities 
eschew “promotional” advertising dur- 
ing the war. Wording of the slogan 
was worked out at a meeting arranged 
by President Tom P. Walker of the 
Council of Electric Operating Com- 
panies and attended. in addition. by 
C. W. Kellogg. president of Edison 
Kleetric Institute. Krug, and represen- 
tatives of the industry and of OWU. 


Promotion Implied 


li was felt by the Office of Was 
Utilities representatives that advertis- 
ng asserting adequacy of power could 
iot escape being of a promotional na- 
‘ure, than conservation of all kinds 
-hould be a necessity in wartime and 
hat the utilities should urge their cus- 
omers to avoid waste of electricity. 

Suggestion was made that the slogan 
1 its equivalent be inserted as a block 
n regular advertising or worked into 
he text as individual companies may 
refer, 

Attending the meeting in addition to 
Walker, Kellogg and Krug were Sam- 
iel Ferguson, Hartford Electric Light 
Co.: Ralph E. Moody, Union Electric 
‘o.; C, A. Collier, Georgia Power Co.; 
Milton Sanders. Central Arizona Light 
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& Power Co.; G. C. Neff, Wisconsin 
Power & Light Co.; Paul McKee, Pa 
cific Power & Light Co.. and J. G. 
Holtzclaw. Virginia Electric & Power 
Co.. and these OWU officials: Edward 
Falck. deputy director: William A. 
Lyons. director of the fuel and alloca- 
tions branch: Herbert S. Marks, gen- 
eral counsel. and Russell Hogin. public 
information. 


Critical Components 
Get Attention 


Twenty-three critical common com- 
ponents, many of them used in power 
generation, will probably soon be 
scheduled under the proposed Com 
ponent Scheduling Plan which is de 
signed to cut down paper work and 
adjust imbalances. 

Formal announcement of the plan. 
which will affect only the 23 specified 
components for use in the ship, power. 
rubber, high-octane gasoline. aluminum. 
magnesium and steel programs. may, be 
expected at almost any time. 

The new plan is aimed at seeing 
to it, for instance, that the power plant 
which needs turbo-blowers and certain 
valves to get into operation on schedule 
will get both types of components. in 
necessary quantities, on time. It is 
also designed to assure that the manu- 
facturer of critical common components. 
who incorporates another critical com- 
ponent into his product, will get the 
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sub-components in sufficient quantity 
and on time to meet scheduled delivery 
dates. 

Claimant agencies. of which the Ot- 
hee of War Utilities is one, will submit 
their schedules of critical common com- 
ponents as far in advance as possible. 
WPB will then try to reconcile these 
requests with manufacturing capacity. 
diverting business from one manutac 
turer to another if necessary. Approved 
forms. showing component schedules 
for each claimant agency. will be re 
turned to each agency to be passed 
on back to component makers as au 
thorization to accept orders. 

To buy sub-components for a critical 
common component the component 
manufacturer will submit a_ similar 
schedule to his suppliers with delivery 
dates based on the schedule given him 
by the claimant agency. 

The new plan uses certain of the 
techniques of the Controlled Material- 
Plan to bring enough of the right com- 
ponents to the right place at the prope: 
time. 


Government Wins 
Pitt River Case 


The U. S. Supreme Court this week 
refused to hear the appeal of the Pitt 
River Power Co. from a lower court 
judgment which prevents the company 
from taking legal steps to prevent in- 
undation: of part of its property by 
Kennett Reservoir, a part of the gov- 
ernment’s Central Valley reclamation 
development. The high court’s action 
is tantamount to upholding the action 
of the lawer court. 

Pitt River Co. began proceedings afte: 
werk started on the $12,000,000 project 
on the Sacramento River, charging tha! 
the key’ reservoir, when finished, will 
everflow parts of the company’s hold- 
ings on the Pitt River, a tributary of 
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the Sacramento, and will hinder pro- 
posed hydro-electric development of its 
property. The lower court ruled that 
legal action to determine property loss 
must await completion of the reservoir. 


Workers Oppose 
Rule by Bureaus 


Unanimous agreement on a program 
of co-operation between labor and man- 
agement, free from bureaucratic con- 
trol, was voiced at a recent two-day 
session in Portland, Ore., of local rep- 
resentatives of local 73, International 
Brotherhood of Electrical Workers. in- 
cluding delegates from eastern Wash- 
ington, eastern Oregon and northern 
Idaho. Carl Nelson. Spokane. was 
chairman of the meeting. 

“The meetings were held to discuss 
the mutual problems of labor and man- 
agement, and the necessity of a better 
understanding, and a unanimous agree 
ment was reached on the progress 
already made.” said Mr. Nelson. ' “It 
is our policy to get together with man 
agement and work out our, problems 
together and be friends. We are’ un- 
alterably opposed to bureaucratic con- 
trol or interference by outside agencies. 

During the session the local. repre- 
sentatives conferred with officials of 
the Washington Water Power Co. Kin- 
sey M. Robinson, president of the util- 
ity. told the representatives: “In these 
meetings IT noticed a willingness and a 
desire on the part of both speakers for 
management and labor to give full rec- 
ognition to the problems of each other 
and they definitely. committed them- 
selves to a program of support of pri- 
vate enterprise and private initiative in 
the coming post-war period.” 


Permit Price Adtustment 
in Rubber-Covered Wire 


Produéers of rnbber-covered wire and 
cable have been allowed’ by the Office of 
Price Administration to ‘quote prices 
above constitited ceilings to reflect cost 
increases resulting from the April 1 
boost in crude rubber. prices. 

Producers, however, are not allowed 
to collect: prices’ higher than the ceil- 
ings. in. effect’ at the time of. delivery, 
even though the allowable ceiling price 
may be below. the quoted figure. 

Meanwhile, OPA is studying the 
effect upon costs of rubber-covered wire 
and cable of the. price increase it au- 
thorized April 1 for crude rubber used 
in government-used commodities. 
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NEWS BRIEFS 


CURRENT RESEARCHES in glass, optics 
and light by the American Optical Co.. 
Southbridge. Mass., have resulted in 
the laboratory production of a fluores- 
cent material which gives a warm yel- 
low color under ultra-violet exposure. 
Dr. W. A. Weyl, research scientist of 
the company, and professor of glass 
technology at Pennsylvania State Col- 
lege, whose face is illuminated by the 








new fluorescent disk on the table, util- 
izing invisible rays from a lamp at the 
right, states that the new material also 
retains, unlike previous fluorescents, 
the power to emit light even if impuri- 
ties like iron or nickel are present. The 
substance glows without the addition of 
an activating agent like manganese. 
These new properties point to simpler 
and more economical manufacture, with 
later wide use of the material in the 
modern. illumination of homes, stores. 
factories and theaters. 


LARGEST SINGLE EXPENDITURE of Con- 
solidated Edison Co. of New York sys- 
tem in 1942 was $75,225,000 for wages. 
salaries and pensions, according’ to its 
annual report. The average weekly wage 
rose from $38.85 in 1941] to $41.55 last 


year, the report said. 


EIGHTEEN. ‘ LATIN-AMERICAN _ ENGI- 
NEERS: who are studying this country’s 
rural electrification program have just 
completed a 3,900-mile tour of indus- 
trial centers and. educational institu- 
tions in eight states’ of the east. and 
mid-west, the Department of Agricul- 
ture has announced. The’ tour was 
arranged by the Rural. Electrification 
Administration,. which guides the year 
of training provided for these young 
men ‘in the United States... The pro- 
gram is’ made’ possible through co- 





operation of REA with the State De. 
partment, the Office of the Co-ordinato; 
of Inter-American Affairs and the Office 
of Foreign Agricultural Relations of th, 
Department of Agriculture. During th, 
tour the engineers visited M. I. T., th 
General Electrical Institute, Harvard 
and Princeton Universities as wel! a 
numerous industrial plants. This 
the second year a group of Latin 
American engineers has studied wit! 
REA. Next year the plan will }» 
continued. 


IN A MOVE TO COMBAT ABSENTEEISé 
by simplifying its worker’s lives, Doug. 
las Aircraft has taken over the job of 
accepting payment from employees fo 
electric, gas and water bills. 


ELECTRONICS WILL BE FEATURED in ; 
series of six lectures which started this 
week under the auspices of the New 
York Institute of Finance. A lectur 
will be held every Monday at 3:45 
o'clock in the Governors’ Room of thi 
New York Stock Exchange. The le 
turers include John Mills and Dr. K. k 
Darrow of Bell Telephone Labora 
tories; A. C. Monteith, Westinghouse: 
Dr. W. R. G. Baker, General Electric: 
Dr. Willard F. Libby, University of 
California. and Dr. David Grimes. 
Philco Corp. 


Utility Lines Transfer 
Power to Co-ops 


Contracts to serve two additiona! 
REA co-operatives in the Inland Em- 
pire with Columbia River power have 
been signed, according to an announce- 
ment. by the Upper Columbia District 
office of the Bonneville Power Adminis- 
tration, 

Northern Idaho Rural Electricfica- 
tion Rehabilitation Association, Inc.. 
serving customers in Bonner and Boun- 
dary counties in northern Idaho, and 
the Pend Oreille Electric Co-operative. 
serving in Pend Oreille and Spokane 
counties in Washington, are to receive 
power under. contracts effective on 
May I. 

Although the. co-operatives are lo- 
cated some distance from the Bonne- 
ville transmission lines, Columbia 
River power will reach them by means 
of transfer agreements with two local 
power companies through interconnec- 
tion points already established. More 
than 100,000 kw.-hr. per month will 
be routed over the Washington Wate: 
Power .Co.’s lines to the Mountain 
States*Pewer Co. and from there int» 
the systems of the co-operatives. 

Contracts will remain in force fo 
20 years subject to the transfer agree. 
ments. foe 
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Construction Budgets 
for 43 at $539,000,000 


Federal Power Commission report says figure is lower by $216,000,000 
than actual construction expenditures during 1942, which suf- 
fered from war restrictions — Pacific Coast leads 


Fleetrie utility construction budgets 
for 1943 total $539,000,000, according 
to a recent report issued by the Federal 
Power Commission. Of the total, $341.- 


259.437 is budgeted for generating 
capacity, $75,979,535 for transmission 
line construction and $9,689,085 for 


seneral plant construction. 
Generating Off One-third 


fhe 1943 budget, the commission 
said, is lower by some $216,000,000 
than actual construction expenditures 
during 1942, which, the report says, 
amounted to $755,000,000. More than 
, third of the anticipated decrease 
from the "42 figures is in the generating 
capacity classification, which is ex- 
pected to decline about $81,000,000. 
Transmission line construction is down 
some $65,000.000, distribution $62,000.- 
(00 and general plant $8,000,000. 

Of the $539,000.000 total, the report 
leclares. $281,614,551 has been sched- 
uled by privately managed utilities and 
$257.658.381 by publicly owned util- 
ities. These figures may be compared 
with 1942 actual expenditures by pri- 
vate utilities amounting to $455,974,727 
and publicly owned utilities amounting 
to $299,347,270. Inasmuch as some of 
the publicly owned utilities report for 
fiscal rather than calendar years, bud- 
gets for 1943 include about $196,000.- 
000 on the fiseal year basis and 1942 
actual expenditures include about $216,- 
000,000 for the 1942 fiscal year. 

“It may. be noted,” the report said, 
“that while 1941 budgets and expendi- 
tures agreed closely, 1942 expenditures, 
under the restriction of war measures 
resulting from critical shortages of ma- 
terials and labor, fell substantially be- 
low the budgets for that year. Actual 
expeditures were $755,000.000 for 1942 
against budgets of  $1,069,000,000 
(ELectRICAL Wortp, May 23, 1942. 
page 9). The difference of $314,000,000 
was divided among several classifica- 
tions as follows: Generating capacity, 


$!14,000,000; transmission, $70,000,- 
000; distribution, $112,000,000; gen- 


eral plant, $18,000,000. 
Geographic Breakdown 


The 1943 budgets with the 1942 ac- 
tual expenditures are compared by 
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geographic divisions in the following 
table for the report: 


1943 1942 

Region Budget Actual 
New England $19,051,519 $38,141,518 
Middle Atlantic . 50,982,947 111,341,582 
East North Central 91,052,896 131,346,815 
West North Central 26,933,701 35,612,128 
South Atlantic ... « 71,227,307 98,158,911 
East South Central . 104,817,069 139,881,017 
West South Central 30,427,211 38,610,326 
Mountain 20,311,659 13,885,481 
Pacific 124,468,623 148,343,219 


P.G.E. Answers In 
Contract Suit 


In its answer to an action brought 
by the Portland General Electric trus- 
tees against Jaul J. Raver, Bonneville 
\dministrator, and others, in the Fed- 
eral District Court, the position is taken 
that the company now has in force a 
long-term contract for Bonneville power. 
The company pointed out that it had 
accepted contract offers of the Bonne- 
ville Administration on February 3. 
1943, and that as a consequence the 
contract was now in force. 

The trustees in their suit had asked 
for a court order ruling that P.G.E. 
was entitled to a contract to purchase 


power. The answer therefore takes is- 
sue with the trustees’ complaint in so 
far as it might imply that a contract for 
power is not now in force. 

The Bonneville Administration has 
taken the position that there is no con- 
tract because the power company had 
eliminated certain clauses in the orig- 
inal, before signing, having to do with 
options to purchase the Clark County, 
Wash., and Woodburn, Ore., properties. 

The P.G.E. Company filed a suit in 
the federal court March 29, asking the 
court for an order making the contract 
binding. 


Utility License Tax 
Passes First Reading 


A license or occupation tax, assess- 
ing 2 percent fee on the business of 
selling or furnishing electric light and 
power, has been set up in an ordinance 
passed at first reading by city council 
of Bremerton, Wash. The ordinance 
requires that after July 1, 1943, no 
person shall engage in or carry on a 
business of furnishing electricity or 
power without first having obtained a 
license to operate from the city. Puget 
Sound Power & Light Co. is the only 
company in the city selling electrical 
energy. Le 

The initial tax payment under the 
new ordinance becomes due on July 1. 
and shall be paid not later than July 
15, and shall be equal to 2 percent of 
the gross income from the business of 
the power company in the city during 
the fiscal year from July 1, 1943, to 
June 30, 1944. 





WINS AWARD—Claude A. Cox, boiler operator, receives check for best suggestion 
under Connecticut Light & Power invitation plan from E. B. Ripley, superintendent of 


the Devon steam plant. 


relation to the pulverized coal feeder installation. 


Mr. Cox recommended an improved arrangement of vibrator in 


In two months more than 100 sug- 


gestions were received by the company committee from various districts and departments 
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System Operators Discuss 
Problems at P.E.A. Meeting 


Utility engineers assemble in Lancaster to attend systems operation 
committee meeting — Post-blackout pick-up 


a major problem 


Capacity margins. coal reserves and 
post-blackout pick-up were major prob- 
lems discussed at a two-day meeting of 
the systems operation committee of the 
Pennsylvania Electric Association at 
Lancaster, May 6 and 7. It was at- 
tended by 35 system operators from the 
Norfolk-Buffalo-Boston area. 

Only moderate increases were re- 
ported as estimates for the 1944 peaks 
and, with the little added capacity still 
to come in, there was no over-all in- 
dication of precariously small margins. 
Much was reported to depend on the 
availability of hydro and the continu- 
ance of limitations on oil fuel for un- 
convertible plants. Upper New York 
loads have flattened so much as more 
hydro is being used for kilowatt-hours, 
that less capacity is available for peak- 
ing and the 25-cycle margin is practi- 
cally zero in that area. Loads in the 
Washington-Baltimore area in Mareh 
and April were below the anticipated 
levels. Several companies reported new 
day peaks slightly exceeding previous 
evening peaks. 

Economy operation in| Pennsylvania 
is being sacrificed to build up the 


bituminous reserves (now  approxi- 
mately three months) to equalize the 
anthracite stocks (nearly six months 
of storage). Loss of mine load by 
companies in coal-producing areas 


would substantially extend the poten- 
tiality of current storages. One New 
England utility is fast approaching the 
$8 top reached in the first World Wat 
and is already 50 percent above the 
1930-40 average cost. 


Urge Data for Operators 


While not yet perfectly co-ordinated, 
the new blackout warnings are deemed 
an improvement. Fear is most associ- 
ated with the prospect of wide-area 
blackouts, in which the shock of load 
drop and pick-up cannot readily be 
shared with unaffected areas. No seri- 
ous difficulties have been experienced 
with dips of 50 to 60 percent, but 
sume are considered likely if all war 
industries participate. Necessity for 
providing system operators with data 
on steam equipment limitations and 
piek-up rates was emphasized. One 
company prepares and posts a blackout 
schedule every night to fit the expected 
loading of the ensuing day. Another 
has started a crew testing all steam 
stations to determine the factors of 
drum-cumulator effect, risk of carry 
over, permissible temperature gradients. 
pick-up rate, ete. Older plants with 
larger boiler drums are considered to 
have higher pick-up rates. 

Discussion of the A.LE.E. “Defini- 


tions of Electrical Terms” brought out 





LOAD SERVICING AT DALLAS—This is how Dallas Power & Light Co. helps educate its 
customers on adequate wiring, electrical appliance conservation and fuse replacement. 
Demonstrations are attended at all times by a skilled staff of home service advisers 
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the omission of the following terms 9 
interest to interconnection ope ator. 
interchange. economy energy, load 
forecasting error, incremental eos; 
regulating reserve. 

Intensive discussion of aptitude test. 
for selection and advancement of oper 
ators and load dispatchers led to ay 
understanding that several companie. 
would participate in the developmen 
and tryout of composite tests. 


Sets Hearing Date 
on C. & S. Plan 


Securities and Exchange Commission 
has ordered a hearing for June 7 on 
the plan filed recently by Common 
wealth & Southern Corp, under Section 
11 (E) of the Holding Company Aet 
which proposes changing the stock capi 
talization of the corporation to a singh 


‘class of common stock, and the a 


complishment of other incidental and 
related matters. 

The commission ordered that thi- 
hearing be consolidated with all othe: 
pending proceedings involving Com 
monwealth & Southern under Section- 
11 (B) and 11 (B) (2) of the act 

The commission order stated that 
particular attention will be devoted at 
the hearing to the question of whethe: 
the proposed action is in conformity 
with SEC order of April 9, 1942, whict 
directed C. & S. to reduce its equity 
capitalization to a single class of stock 
and “what provision should be made. 
and procedure adopted, with respect to 
the eligibility and nomination of diree- 
tors, the use of proxy machinery, and 
other matters to insure that the redis 
tribution of voting power shall be 
effective.” 


Floating Islands 
Over the Dam 


The last of the famous floating i- 
lands in the Racquette River in th 
Adirondack foothills has gone ove: 
the Higley Falls dam of the Centra! 
New York Power Co. in the spring 
flood, 

The islands were originally section- 
of peat bogs which floated off when th: 
river was dammed in 1913. They moved 
from time to time and were an attra 
tion for thousands of tourists. Althoug!: 
they were chained to the river bottom. 
they would occasionally break loose 
and drift, menaces to beaches, dock- 
and other river works. Sixteen of them. 
totaling six acres in area and covere: 
with grass, trees and shrubs; sailed ma 
jestically over the flood-crested dam. 
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Work on Keswick Dam 
to Be Resumed 


WPB authorizes continuation — 
Friant reinstated 


War Production Board this week au- 
thorized resumption of concrete work 
on Keswick Dam and completion of 
two water-control units of the Central 
Valley multi-purpose project in Cali- 
fornia. 

Continuation of work on Keswick 
will facilitate ultimate completion of 
the Keswick power plant if installation 
of generators is decided upon Jater. It 
is known that the Interior Department 
gain is urging WPB to authorize in- 
stallation of generators at both Kes- 
wick and Shasta dams. Shasta at pres- 
ent is scheduled for two units in 1944, 
but a third is suspended and all units 
it Keswick are suspended. 

In addition to authorizing resump- 
tion of work at Keswick. WPB rein- 
stated the Friant Dam and Madera 
canal projects. both of which are to 
he completed as water control measures 
io improve irrigation facilities for next 
year as a means of increasing food 
«upplies. Friant and the Canal will re- 
quire only small amounts of critical 
materials and concrete work on Kes- 
wick is to continue with materials on 
hand or in distress stocks held for other 
stopped jobs. 


States’ Rights in 
Danger—Brackman 


Interference by federal agencies in 
-tate regulatory proceedings is a chal- 
lenge to state rights, declared Com- 
missioner David M. Brackman of the 
Massachusetts Department of Public 
( tilities in an address last week before 
the Bigelow Masters of Law of Boston 
University. The commissioner pointed 
out that rate payers would in the long 
run be penalized if rates should be fixed 
'y a government agency at a lower 
level than the state commission having 
urisdiction considers proper. Any at- 
tempt by a federal agency to dictate 
he rate at which electrical energy shall 
© supplied to a war plant when such 
ates are already within the purview 
f the state board is a threat to state 
egulation. 

The major part of the commissioner's 
iddress covered the functions of the 
Bay State department and its workings. 
n the course of which the above warn- 
ng was sounded against encroachment 
'y federal bodies on state regulation 
‘{ carriers as well as electric and other 
itilities. 
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TWO "E” FLAGS FOR SPRAGUE—Gov. Leverett Saltonstall of Massachusetts and R. C. 
Sprague, president Sprague Specialties Co., North Adams, Mass., manufacturer of con- 
densers, resistors and other electronic equipment, get an impromptu salute from Sprague 
workers on the occasion of the presentation of two Army-Navy “E” pennants to the 


company’s Beaver and Brown Street plants. 


Half the town turned out for the ceremonies 


-and for a good reason—half the industrial population are employed by Sprague 





FPC Reports On 
Operating Revenues 


The Federal Power Commission has 
inaugurated a new monthly report cov- 
ering the revenues and income of pri- 
vately owned class A and class B elec 
tric utilities in the United States. The 
report is to become part of the FPC 
loose-leaf “Electric Power Statistics” 
binder and will be sent automatically 
to subscribers of this service. 

Issued to date is a report containing 
figures for the full year of 1942, and 
the first monthly compilation covering 
January, 1943. The February report 
was issued this week. Each report 
is divided into three sections, listing 
operating revenues by source; operating 
revenue deductions by broad general 
classes of expense, and income, and a 
table and chart showing the rise and 
fall in the various sources of revenue 


by geographic areas. 
The 1942 Report 


The 1942 report lists total utility 
revenues at a new high figure of $2.,- 
762,857,000. Operating expenses are 
reported at $1.185,024,000 (up 5.3 per- 
cent), depreciation at $288,426,000 (up 
5.6 percent), taxes at $616,292,000 (up 
20.4 percent). Net income is listed 
at $487,841,000 (down 7.4 percent). 
Revenues from industrial power sales 
were reported up 11.8 percent in 1942, 
while residential sales revenue in- 
creased 4.5 percent and commercial 
sales revenues dropped 1.3 percent. 


15, 1943 


The January report lists utility ope: 
ating revenues at $248.415,000. as com 
pared to $240.916.000 in January. 1942. 
an increase of 3.1 percent. 

Revenues from sales to ultimate con 
sumers were up 3.3 percent to $225..- 
366.000, and electric operating revenue 
deductions (including operating ex 
penses, depreciation and taxes) were 
$187.452.000, or 5.5 percent over those 
of January. 1942. Net electric operat- 
ing revenues decreased 3.5 percent to 
$60.963.000,. and gross income, includ- 
ing other utility operating income, de- 
percent to $73,779,000. 
Income deductions decreased 1.2. pet 
cent to $24.855.000 and were earned 
approximately three times, the report 
said. Net income in January. 1945. 
was down from the $50,875,000 in Janu- 
ary. 1942, to $48.924,000. a decrease 
of 3.8 percent. 


creased 3.0 


Lincoln Protests Omaha 
Commission Amendment 


The Lincoln. Neb.. city council ha- 
announced its vigorous objection to a 
proposed amendment to a bill creating 
an Omaha Power Commission for the 
purpose of buying the Nebraska Powe) 
Co. The amendment. if adopted, would 
restrict operations of the commission. 
when the purchase is completed. to the 
city of Omaha alone. Lincoln would 
thereby be restrained from extending 
its own transmission lines to its water 
sources in the Platte River valley. 
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See OPA Aid to 
Co-ops on Rates 


Indications that the Office of Price 
\dministration will come to the aid 
of rural electrification co-operatives in 
\rkansas. seeking to get low “develop- 
mental rates” for developed communi- 
ties they have purchased, was seen 
when the Arkansas Department of 
Public Utilities set for hearings on 
June 1 and 2, respectively, applica- 
tions of Arkansas Power & Light and 
Oklahoma Gas & Electric seeking to 
prevent such action. ~ 

When the hearing on the 0.G. & E. 
application was scheduled late in April, 
lawyers for the OPA appeared before 
the department and charged the utili- 
ties with seeking to violate technically 
the Price Control Act. 

The O.G. & E. sought to alter its 
contract with the Arkansas Valley 
Electric Co-operative to prevent the 
co-op from reselling to developed com- 
munities power it purchases under the 
low wholesale rate offered for rural 
areas. 

Chairman A. B. Hill of the Arkansas 
department said the private companies 
contend they sell power to the co- 
operatives so low that the co-ops could 
undersell them in the communities 
affected. He cited the town of Clinton 
(being sold wholesale by the Arkansas 
Power & Light Co. before the co-op 
hought its system). The power com- 
pany was selling the private company 
at Clinton power at about 2 mills and 
selling wholesale to the co-op in that 
vicinity for about 8 mills. 

The OPA lawyers contend no notice 
of an increase in rates has been filed by 
the power companies with the OPA. 
The power companies contend the plan 
lo sell wholesalé to Co-Ops for re-sale 
in communities is not a rate increase. 
They point out that the low wholesale 
rate to co-ops was made purely to 
permit resale to rural areas not de- 
veloped from an electricity standpoint. 


Wisconsin Utility Group 
Elects New Officers 


In addition to electing John G. Fel- 
ton, Northern States Power Co.. La 
Crosse. Wis., president (ELEcTRICAI 
Worip, May 8, page 16). the Wiscon- 
sin Utilities Association has named the 
following officers: S, B. Sherman. vice- 
president and general manager of the 
Wisconsin Gas & Electric Co., Racine. 
vice-president, and D. W. Faber, secre- 
tary and assistant treasurer of the Wis- 
consin Public Service Corp.. Milwau- 
kee, treasurer (re-elected). Officers 
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will be formally installed at a dinner 
meeting in Milwaukee on May 24, when 
the association has scheduled a one-day 
joint war conference for all four sec- 
tions at the Pfister Hotel. 


E.E.I. Post-War Planning 
Committee Appointed 


In addition to Hugh C. Thuerk. presi- 
dent of the Bradford Electric Co., who 
was appointed chairman of a new post- 
war planning committee of Edison 
Electric Institute (ELecrricat Wor tp. 
May 8. page 17). the following mem- 
bers have been named to serve on the 
committee: Ralph E. Moody,  vice- 
president Union Electric Co. of Mis- 
souri; W. C. Mullendore, vice-president 
Southern California Edison Co.; J. W. 
Parker, vice-president Detroit Edison 





MEETINGS 


Wisconsin Utilities Association — One-day war 
conference, Milwaukee, Wisc., May 24. A. F. 
Herwig, secretary, 135 W. Wells St., Milwau- 
kee, Wisc. 


Public Utilities Advertising Association—Annua! 
meeting, Edgewater Beach Hotel, Chicago, Ill., 
June 24-25. Waldo M. Wright, © secretary 
Amarillo Gas Co., Amarillo, Texas. 


Previously Listed 


Pennsylvania Electric Association — Electrica! 
equipment committee, Penn Alto Hotel, Al 
toona, Pa., May 20-21:.A. N. Shealy, chairman, 
Pennsylvania Water & Power Co., Baltimore, 
Md. Meter committee, Roosevelt Hotel, Pitts- 
burgh, Pa., May 21; S. J. De Luca, chairman, 
Chester County Light & Power Co., Wilmington 
Del, 

National Electrical Wholesalers Association—War 
conference, Hotel Statler, Buffalo, N. Y., May 
24-26. Alfred Byers, secretary, 165 Broadway 
New York, N. Y. 

Edison Electric Institute—Annua!l meeting, Wal 
dorf-Astoria Hotel, New York, N. Y., June 
2-3. Col. H. S. Bennion, managing director 
420 Lexington Ave., New York, N. Y. 

INuminating Engineering Society — Great Lakes 
regional conference, Rackham Memorial Bldg. 
Detroit, Mich., June 5; G. R. Baumgartner, 
regional vice-president, General Electric Co., 
Nela Park, Cleveland, Ohio. Northeastern re- 
gional conference, Shelton Hotel, New York 
N. Y., June Il; C. C. Keller, regional vice- 
president, Holophane Co., 342 Madison Ave. 
New York, N. Y. 

National District Heating Association — Annual! 
meeting, Hotel Schenley, Pittsburgh, Pa., June 
9-10. John F. Collins, Jr., secretary-treasurer 
827 N. Euclid Ave., Pittsburgh, Pa. 

American Society of Mechanical Engineers—Semi 
annual meeting, Hotel Biltmore, Los Angeles 
Calif., June 14-16. Ernest Hartford, executive 
assistant secretary, 29 West 39th St., New York 
N. Y. 

Canadian Electrical Association—Annua!l meeting 
Seigniory Club, Quebec, June 17-18. 8B. C. 
Fairchilds, secretary, 804 Tramways Bldg., Mon 
treal, Que. 

Society for Promotion of Engineering Education 


-Annual meeting, Illinois Institute of Tech 
nology, Chicago, IIl., and Northwestern Univer- 
sity, Evanston, Ill., June 18-20. F. L. Bishop 


secretary, University of Pittsburgh, Pittsburgh, 
Pa. 

American Insitute of Electrical Engineers — Na- 
tional technical meeting, Hotel Cleveland, 
Cleveland, Ohio, June 21-25. H. H. Henline 
national secretary, 33 W. 39th St., New York, 
N.Y. 

American Society for Testing Materials—Annua! 
meeting, Pittsburgh, Pa., June 28-July I. R. E. 
Hess, assistant secretary, 260 S. Broad -St., 
Philadelphia, Pa. 











Co., and George E. Whitwell, vice. 
president Philadelphia Electric © 
Other members will be added as thy 
work proceeds, it was announced. 


Texas Senate Passes 
River Authority Bill 


Without controversy and with hardly 
a word of debate, the Texas Senate 
passed and sent to the Governor the 
compromise measure for a stricter state 
supervision of the publicly owned rive: 
authorities, The bill as passed by th: 
Senate was identical with the House 
bill, details of which were published 
in EvectricaL Worip, May 8, page |. 

It was this bill. by Representative 
Marshall O. Bell of San Antonio, that 
precipitated one of the session’s hottest 
fights in the House. In the Senate the 
only speaker was Senator Karl Love 
lady of Meridian, its Senate sponsor. 
who explained the measure and an 
swered a few questions. The vote on 
final passage was 18 to 7. 

As the result of the appointment 
Gov. Coke R. Stevenson of three mem 
bers to the Lower Colorado River Au- 
thority Board, W. B. Arnold of San 
Antonio, L.C.R.A. board chairman. 
fades out of the set-up. The appoint- 
ments by the Governor are Paris Smith. 
former legislator, banker and merchant 
of Bay City. to succeed Carl White of 
Port Arthur; C. Kuykendall, banker of 
San Saba, to succeed Mr. Arnold: 
Orville Buttery, ranchman of Llano, to 
succeed John H. Paine of Austin. 

After a legislative investigation was 
made by a committee of which Rep. 
J. E. Winfree of Houston was chair- 
man, it was charged that the river 
authority board members questioned in 
the course of the investigation were not 
sufficiently informed: on operating de- 
tail. 

The new selections were made afte: 
personal study by the Governor, who 
made several trips over the L.C.R.A. 
area. 


Second Shasta Unit Goes 
on Line at Coulee 


For the second time in three month 
a block of 75,000 kw. of power has 
been added to the capacity of Grand 
Coulee Dam, Secretary of the Interio: 
Harold L. Ickes has announced. Thx 
unit is the second of two. generators 
originally constructed for Shasta Dam 
in California and transferred to Grand 
Coulee. The first went on the line in 
February. 
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Output for Week 
Moves Upward 


he amount of electrical energy dis- 

uted by the electric light and power 
n dustry for the week ended May 8 was 
.003.723.000 kw.-hr., according to the 
Fdison Electric Institute. This figure 
3,866.721.000  kw.-hr. 

the preceding week and with 3.925. 
175.000 kw.-hr. for the week 
\pril 24. Figures for the latest week 
represent an increase of 16.0 percent 
wer the corresponding week in 1942 
: decrease of 1 percent compared to 
previous week’s gains over 1942 figures. 


ipares with 


ended 


\mong the major geographic regions 
the country, the Pacific Coast con- 
nued to lead in percentage gain over 
Rocky 
\lountain region during the week ended 
Mav .8 took 
Southern States. with a percentage gain 
Southern 


1912 with 32.9. percent. The 


second place from the 


17.0 percent. while the 


group showed only a gain of 14.4 per- 


Weekly Output. Millions Kw.-Hr. 


1943 1942 1941 
May 8 3,904 May 9 3,365 May 10 3,001 
May | 3,867 May 2. 3,304 May 3 2,945 


Apr. 24 3,925 Apr. 25 3,273 Apr. 26 2,950 
Apr. 17 3,917 Apr. {8 3,708 Apr. |9 2,897 
Apr. 10 3,882 Apr. II 3,321 Apr. 12 2,905 
Apr 3 3,890 Apr 4 3,348 Apr. 5 2,959 
Mar. 27 3,928 Mar. 28 3,345 Mar. 29 2,975 
Mar. 20 3,947 Mar. 21 3,357 Mar. 22 2,983 
Mar. 13 3,945 Mar. 14 3,357 Mar. !5 2,983 
Mar. 6 3,947 Mar. 7 3,392 Mar. 8 3,005 


Percent Change from Previous Year 
Week Ending 


apices Peimcasaet 








May8 May! Apr. 24 

New England + 8.1 + 8.1 + 9.5 
Mid-Atlantic +-13.3 +13.0 +16.7 
Central Industrial +-14.0 $-14.3 +-17,3 
West Central +-12.3 +12.9 4-14.4 
Southern States +-14.4 +-19.5 +-24.9 
Rocky Mountain +-17.0 +15.0 +-13.9 
Pacific Coast 32.9 +-32.4 +-32.6 
Total United States 116.0 +17.0 +-19.9 





Vote on Imperial Valley 
Facilities Due Soon 


Another step has been taken in con- 
nection with the proposed sale by Cali- 
fornia Electric Power Co. of its prop 
erty in the Imperial Valley to the 
Imperial Irrigation District with the 
recent passage by the California Legis- 
lature of a bill defining the boundaries 

the district for the purpose of hold- 
ing an election to approve the sale. 

Although statutory requirements call 

ir a ten-day notice of such election. 
is believed that a long period will be 

ven and the election is expected to 
held late this month. 


March Energy Production 
Electric energy produced for public 
e in March, 1943, totaled 17,548,636,- 

(00 kw.-hr., an increase of 18.7 percent 
er production in March, 1942, ac- 
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cent over 1942. Last week the Southern 
States showed a gain of 19.5 percent; 
Rocky Mountain region, 15.0 percent. 
The Central Industrial. and the West 


cording to the Federal Power Commis- 
sion. Average daily production of 
electric energy for public use in March 
was 603,045,000 kw.-hr., a decrease of 
0.7 percent from daily average produc- 
tion during the previous month. Pro- 
duction of water power in March 
amounted to 6,599.339,000 kw.-hr., or 
37.6 percent of the total output for 
public use. 


Maryland Utility Group 
Holds Spring Meeting 


The spring conference of the Mary- 
land Utilities Association, which was 
held on April 30 at the Belvedere 
Hotel, Baltimore, Md., was a combined 
meeting of the electric, transportation 
and gas groups. The meeting was op 
ened by President Lewis Payne. who 
introduced C. B. Melton. chairman of 
the combined meeting. 

Speakers on the program were: T. P. 
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Central geographic iegions showed 
slight losses as compared with the per- 
cent changes reported for the preceding 


week over 1942. 





Walker, president, Council of Electric 
Operating Companies, Washington, 
D. C.; William E. Mitchell, vice-presi- 
dent and general manager, Georgia 
Power Co.; Capt. H. Cotton Minehin. 
British Embassy, Washington; E. J. 
Boothby, vice-president and _ general 
manager, Washington Gas Light Co.. 
and Brig.-Gen. William C. Rose, War 
Manpower Board. 

Mr. Payne was re-elected president 
for the 1943-44 term, as were the other 
officers. 


Pepco Hearings to be 
Resumed on May 25 


The Securities and Exchange Com- 
mission has announced a reconvening 
of hearings on a plan for the reorgani- 
zation of Portland Electric Power Co. 
The hearings will be held as_ before 
in Portland, Ore., and. will begin on 
May 25. the commission said. 
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Utility Stocks Shoot Upward; Bonds Gain 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 





1934 1935 1936 1937 1938 1939 1940 1941 19492 J) F MAM J 
1943 


With an acceleration of their recent upward trend, electric utility stocks led the market 
this week. “Electrical World” index jumped from 24.8 to 25.3; last year, 17.5. Bonds 
gained 0.1 point, reaching 105.5: last year, 102.4 





North American Pays 
in P.G.&E. Stock 


North American Co. took steps this 
week to divest itself ultimately of its 
one-third common stock interest in the 
Pacific Gas & Electric Co. Directors 
of North American declared a common 
stock dividend in the form of one share 
of common stock of Pacific Gas for 
each 100 shares of North 
common stock held. 

The dividend will be paid on July 1 
to stockholders of record on June 2. 
subject to the approval of the SEC. In 
place of fractional shares of Pacific 
Gas common, it was announced, cash 
will be paid at the rate of 29 cents a 
share, based on the current market 
price of $28.8714 for P.G.&E. com- 
mon. 

It is estimated that the July 1 divi- 
dend will result in a distribution of 
approximately 75,000 shares of P. G. & 
E. common stock to North American 
common-stock holders 


American 


General Gas Recap 
Plan is Proposed 


\ new plan for recapitalization of 
the General Gas & Electric Corp., pro- 
viding for corporate simplification, di- 
vestment of assets and more equitable 
distribution of voting power, was an 
nounced recently by trustees in reor 
ganization of Associated Gas & Electric 
Corp., the parent concern. The plan was 
filed with Judge Vincent L. Leibell in 


New York federal district court. who 
authorized its submission to the Se- 
curities and Exchange Commission. 


Judge Leibell’s approval of the plan 
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ilso brought his comment that he ex- 
pected reorganization of Ageco and 
\gecorp to be completed this year. 

The plan, which supersedes one filed 
March 4, 1941, proposes to give ce: 
tain common stocks of subsidiaries of 
General Gas & Electric to the public 
holders of cumulative preferred stock- 
and class A and class B common stocks 
in place of their present holdings. Pub 
lic holders of General Gas preferred 
are to receive preferred stock in South 
Carolina Electric & Gas Co., a new 
concern resulting from the merger of 
Lexington Water Power Co. and South 
Carolina. 

Public holders of class A and class 
B common of General will receive dif- 
ferent treatment, depending on 
whether they acquired their holdings 
before or after October 31, 1932. “Orig- 
inal” holders will receive for each share 
of common held 11% shares of Florida 
Power Corp. common. Later holders 
will get one-half share of Florida com- 
mon. The latter company would be set 
up by merging Florida Power Corp.. 
Florida Public Service, Sanford Gas. 
Sante Fe Land Co. and Georgia Powe: 
& Light—all General Gas subsidiaries. 


U.G.L. Sells Subsidiary 


The Securities and Exchange Com- 
mission has approved the proposed sale 
by United Gas Improvement Co. of its 
holdings of 71,805 shares of preferred 
and 39,046 shares of common stock of 
its subsidiary, Connecticut Railway and 
Lighting Co., to Charles Ulrick Bay fo: 
$1,815,000 in cash. The commission alsu 
granted U.G.I. permission to buy $5. 
303,000 of Connecticut Railway & 
Light’s bonds from the public for re- 
sale to Connecticut Light & Power Co. 
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FINANCIAL BRIEFS 





Caumornta Eveerkic Power Co, 
will receive bids up to May 17 for the 
$20,000,000) of 
to refund part of the company’s 5 per 
cent first due 1956. 


Sale of the issue not later than July 3] 


underwriting of bonds 


mortgage bonds. 


is proposed. 


OKLAHOMA’S STATE EQuaALization 
Boarp has unanimously accepted tax 
recommendations to in 
valuations of public 


Oklahoma by 


commission 
crease assessed 
service Corporations in 
$23.795,228. 


Tue SEC Has onveReED a hearing for 
May 27 on a plan of liquidation and 
dissolution of North American Gas & 
Eleetric Co.. and Loeb & Eames, Ine.. 
its wholly-owned subsidiary. filed  re- 
cently with the commission. 


City or St. Louis has intervened in 
the SEC’s proposed hearing into the 
plan for reorganization of the Laclede 
Gas Light Co.. involving the sale of the 
properties of the Laclede Light & Powe) 
Co. to Union Electrie Co. of Missouri 


Hitispace. Mich.. municipal power 
plant became debt free May | with the 
retirement of the finals bonds of a 
$130.000 1938 for plant im- 
provement and expansion. 


issue in 


Tue SEC HAs APPROVED a proposal 
of National Power & Light Co. to sur- 
render for cancellation to Easton 
Transit Co., a subsidiary, as a capital 
contribution, 41,000 shares of the 43,000 
outstanding shares of Easton stock and 
the sale of the remaining 2,000 shares 
to Lehigh Valley Transit Co. for $10.- 
000. 


SEC HAs APPROVED a dividend pay- 
ment of $20,000 to holders of Central 














Ohio Light & Power Co.’s common 
stock. 
Utility Reports 
ae P Net Income 4 
1943 1942 

*Arkansas Power & Light $1,173,903 $2,017,768 
*Boston Edison ...... ; .209,939 5,523,387 
*Brooklyn Edison ........ 7,602,963 10,375,839 
*Central Maine Power...... 3,424,424 3,192,736 
*Central Power & Light.... 1,405,998 1,357,775 
*Commonwealth Edison 

Me BOUL. <3 cw ca nbce ue 21,901,641 25,600,582 
*Dallas Power & Light... 1,490,510 1,746,970 
*Louisiana Power & Light 1,331,432 1,078,676 
*Long Island Lighting.... 820,252 1,322,813 
*Mississippi Power & Light 745,471 534,042 
*New Orleans Pub. Serv 2,288,493 2,268,826 
*Oklahoma Gas & Elec. 2,504,855 2,316,789 
*Pacific Lighting Corp... 6,274,075 6,312,592 
*Philadelphia Electric and 

WOE Se acne een .... 16,864,616 17,727,642 
*Superior Water, Lt. & Pwr 233,684 72,762 
*Tampa Electric 1,173,566 1,176,163 

*Twelve months ended March 31! 
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N our far-flung fighting fronts, and along our industrial front, a short 

circuit in harness is increasing the deadliness of our war weapons, 
speeding war production, conserving vital man power and materials. Its 
name the G-E AMPLIDYNE. 


In principle, the amplidyne is an externally driven d-c dynamo-electric 
machine. By unique use of a short circuit, together with load-current com- 
pensation, General Electric engineers have combined in it such high ampli- 
fication and speed of response that tiny electrical signals release kilowatts 
of output capable of controlling the heaviest machinery. 


With strength and amazing speed, the amplidyne executes the whispered 
orders of relays, selsyns, limit switches, electronic tubes, resistances—almost 
any source of control current. It maintains continuous control of voltage, 
current, speed, or position, instantly correcting any departure from the 


desired conditions. 


The thousands of G-E amplidynes now in industrial and war service point 
to a future that challenges the imagination. The amplidyne will simplify your 
electrical systems and make them more flexible. Because its characteristics 
are permanently built-in, it will assure consistent performance year after year, 
yet it can be readily adjusted to meet changing requirements. It has a place 
wherever an electrical signal can express the need for a change, or prevent 


a change, in process. 


To help you fit this versatile new tool into your plans for present and post- 
war improvements in product or process, G-E application engineers offer 
their full co-operation. Call on them freely. 


GENERAL @ ELECTRIC 
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WHAT THE AMPLIDYNE DOES 


SPEEDS UP ACCELERATION 


and deceleration, to 
increase production 
of high-inertia ma- 
chines. 


CONTROLS SPEED 


—accurately—over a 
wide range. Matches 
machine speeds to 
maintain continuous 
process control. 





POSITIONS PRECISELY 


for fast and accurate 


LIMITS LOADS 


—to protect electric 


systems, to eliminate 
shock loads and de- 
structive stresses on 
mechanical equip- 
ment. 


HOLDS TENSION 


—to improve product 
uniformity in wind- 
ing, rolling, and 
drawing operations. 








setting of machine 
tools, arc-furnace 
electrodes and other 
equipment. 


REGULATES CURRENT, 


voltage, power, and 
speed to maintain 
steady conditions, to 
improve power fac- 
tor. 








General Electrie Company, Sec. 750-203 
Schenectady, N. Y. 


Yes, please send me your booklet “The Short 
Circuit That Moves Mountains”. 


Company.... 
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Electronics Detects 
Grounds on Field 


By A. H. BARDEWYCK 
Assistant Chief Engineer 
a de Electricidad de Sud Argentino, S. A. 
Buenos Aires, Argentina 
A simple electronic ground detector 
has been devised by engineers of this 
company for detecting grounds on 
the field circuits of turbo-generators. 


To alarm 
To positive pole circuit » 


exciter circu/t 
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110 volt a.c. 


GROUND on field circuit completes grid 
circuit and lowers the blocking potential 
by the amount of the resulting drop in 
6-megohm resistor 


\ type 45 radio tube is employed and 
the plate and grid of this tube are 
supplied with alternating voltage in 
such a manner that when the positive 
cycle of this voltage is impressed 
upon the plate the grid is negatively 
charged, thus blocking the action of 
the tube. As can be seen from the 
attached diagram, should a ground 
occur at any point in the field circuit 
if the generator the grid-blocking 
voltage required to maintain the tube 
noperative disappears, thus _per- 
nitting current flow and causing the 
operation of the telephone type relay 
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in the plate circuit. This relay may 
be made to operate an alarm or may 
be made to trip the main circuit 
breaker of the generator as desired. 

With the values shown in the at- 
tached diagram the ground detector 
will operate should a ground having a 
value of 4 megohm or less occur in 
the field circuit. By adjusting the 
grid-blocking voltage and the divid- 
ing resistances in the grid circuit the 
device may be made to operate at 
almost any desired value of ground 
resistance in the field circuit. 

While a type 45 radio tube has 
been utilized in the equipments built 
locally due to ruggedness, low cost 
and fairly high plate current of this 
type tube, almost any vacuum tube of 
the type used in the output circuits of 
low frequency power amplifiers may 
be utilized. 


Stainless Channels 


Restore Packing 
By CHARLES KIEL 


Superintendent of Power Plant 
Queens Borough Gas & Electric Company, 
Far Rockaway, N. Y. 


Cutting due to impingement of wet 
steam at the low-pressure packing- 
gland casing of a 20,000-kw., 400- 
psi. turbine caused considerable ero- 
sion of the metal during several years 
of operation. At one point the pack- 
ing ring was perforated by the ero- 
sion. 

The affected metal was machined 
off the runner channel faces. A new 
channel was fabricated from ;';-in. 
stainless steel sheets cut in two sectors 
and a strip curved to fit the gland. 
It is expected that the new metal will 
stand up at least as well as, if not 
better than, bronze. 





ERODED low-pressure packing of 20,000-kw. turbine rehabilitated with stainless steel 
channels; hole eroded clear through metal 
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Pilot Wire Controls 
110-V. Street Lights 


Multiple street lights and off-peak 
water heaters are controlled by 
separate pilot wire circuits on the 
system of the Menasha ( Wis.) Elec- 
tric and Water Utilities. Essential 
elements of the two basically simi- 
lar pilot wire systems are shown 
in the accompanying diagram. 

In converting from a series to a 
multiple system, several years ago, 
street lights at Menasha were ar- 
ranged to operate at 110 volts, sup- 
plied from distribution transformer 
secondary circuits. Existing con- 
ductors of the series-lighting  cir- 
cuits were used for the pilot wire 
system throughout the city. No new 
conductors were necessary and in 
several locations wire was actually 
salvaged in making the conversion. 

In any given section of the city 
one conductor of the original series 
circuit was converted into a_ pilot 
wire. A potential of 110 volts to 
ground was impressed on the pilot 
at the city power plant, during day- 
light hours, through a single-pole, 
single-throw knife switch in series 
with the pilot. At points along the 
pilot wire, usually corresponding 
with distribution transformer loca- 
tion, a Line Material type RCOC re- 
lay coil was connected between the 
pilot and the grounded neutral of the 
secondary circuit. 

Relay contacts are in series with 
a 110-volt street light “supply” con- 
ductor connected to one or both sides 


_-lime Knife 


switch 


Water heater 
pilot wire ~.__ oi 


Secondary circuit 





of the distribution transformer sec- 
ondary. The street lamps, usually 
300 watts, are connected between this 
supply conductor and the grounded 
secondary neutral. Contacts of the 





KNIFE SWITCHES on central control panel 
are closed during daylight hours when 
street lights are “off.” Note several 
switches corresponding to several pilot 
wire circuits 


relay are open during daylight hours 
when the pilot wire and relay coil 
are energized. At night, when street 
lamps are on, potential is removed 
from the pilot, allowing the relay 
contacts to close. 


Distribution 
transformer 


Fused 300 w. 
knife switch 


street /arnps 


_-- Street light 


i 2 
| - 
- 
7 
¢ 
¢ 


4 
RCOC relay 
on customers premises 


heater 





pilot wire 


Circuit Drawn with 
Street Lamps Energized 


ESSENTIAL ELEMENTS of simple pilot wire control for multiple street lights and off-peak 
water heaters (left), Street light pilot wire is “dead” when lights are on 
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Since the pilot wire is de-energized 
when the lamps are on, any break 
in the pilot wire during daylight 
hours will energize the street lamps, 
simplifying the location of trouble, 
In the business section of the city 
alternate lights are on a separate 
“part-night” pilot circuit and can be 
turned off at midnight. 

Approximately 700 off-peak elec. 
tric water heaters are controlled by 
a modification of the street light pilot 
wire system. A separate pilot is re- 
quired for this system and, like the 
other, is energized at 110 volts from 
the power plant, but through a time 
switch rather than a manually oper- 
ated knife switch. 

Relays for the water heater pilot 
control are located in the customers’ 
houses and, unlike the street light re- 
lays, have their contacts closed when 


. the pilot wire is energized. Relay 


contacts when closed apply 220 volts 
to the water heaters, which are under 
individual thermostatic control. The 
time switch at the central plant turns 
all water heaters off between 10:45 
and 12:15 a.m. and 4 and 9 p.m. 
During the rest of the day the heat- 
ers are “on.” 


Electronic Drive 
Has 20:1 Speed Range 


By T. R. LAWSON 


Application Engineer, Electronic Section, 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. 

An _ adjustable - speed _ electronic 
motor drive has been developed 
which provides for constant preset 
speed at varying loads over a 20:1 
speed range. Four principal equip- 
ments involved are power trans- 
former, electronic control, control sta- 
tion and d.c. motor. Incoming a.c. 
power is converted by grid-controlled 
rectifier tubes and supplied to the 
armature and field of the d.c. motor. 

This electronic motor drive, known 
as the “Mot-O-Trol,” was designed 
by Westinghouse to fulfill require- 
ments of an a.c. adjustable-speed 
motor. Although the basic idea is 
not new, this recently developed driv: 
provides constant torque for al! 
speeds up to base motor speed and 
constant horsepower above base 
speed. 

The electronic control unit fo: 
motors 1 hp. and smaller uses single- 
phase, full-wave rectification. For 
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Another Example of G-E Electronic Research 




































».m, It saves critical war materials —- and manpower 
eat- [for the Armed Forces and war industries. 
Superimposed on transmission lines, it makes 
possible increased interconnections between systems, 
and new tap points in major transmission lines with- 
out loss of stability. It also permits increased safe 
loading of these lines and more effectively utilizes 
venerating capacity. Power companies have found 
that carrier current applications make it unneces- 


sary to build new transmission lines, generating 
stations, and pilot lines to handle the rocketing 
4 kilowatt demands of war plants. 

; Carrier current equipment saves tons of vital war 
nic Mematerials —copper, steel, and aluminum — for 
ed feevery pound of these vital metals used in its con- 
set |_sttuction. And it saves manpower through lower 
.] JBeperating and maintenance requirements. 
ip: Remarkable savings of insulation, generating 
s- [gand other equipment are everywhere demonstrated 
i in practice . . . made possible by such carrier current 
c, [gp iunctions as pilot relaying, transfer tripping, auto- 
.4 matic load control, telemetering, and telephony. 
he Our representatives will gladly discuss with you 
.. the possibilities of increasing the reliability, flexi- 
s bility, and capacity of your transmission lines 
d with G-E carrier current. . . . Electronics Depart- 
ment, General Electric, Schenectady, New York. 
wee cae Ae a ie peers ae ee ane ean re Rit cs ant ge yt 
cE Tune in on Frazier Hunt and the News every Tuesday, Thurs- 
F day, Saturday evening over C.B.S. On Sunday night listen to the 








“Hour of Charm” over N.B.C. See newspapers for time, station, 
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motors of larger horsepower rating 
a two-phase, full-wave or three-phase, 
half-wave-rectifier may be used, de- 
pending on the economical applica- 
tion of tubes. 

Connections for the smaller control 
units are shown. Power taken from 


AL. line 
_ WW 





speed over a 10:1 range will not 
vary more than 4 percent froma 
presetting, with torque varying from 
no load to full load. Nor will it 
vary more than 8 percent for any 
speed within the speed range of 20:1. 
Normal variations in a.c. line voltage 


Power transformer 


mT Contro/ 
station 


Dynamic 
breaking 
resistance 


‘2.C. moto 





re! 


DIAGRAM of connections of power circuit for Mot-O-Trol 


a conventional a.c. line is rectified by 
two WL-672 tubes and supplied to the 
motor armature through the revers- 
ing contactor RCR-LCR. Another 
rectifier system includes two KU-627 
thyratron tubes that supply rectifier 
voltage to the motor field. The field 
voltage is held constant throughout 
the range of armature voltage and 
then is reduced to provide greater 
speed range by field weakening above 
the base speed of the motor. 

Functions of speed regulation and 
current limit acceleration are _per- 
formed by automatic readjustment of 
the angle of ignition of the thyratrons 
in accordance with the magnitude of 
armature voltage and current. Speed 
of the motor remains essentially con- 
stant regardless of torque, even at 
the lowest possible speed, it is 
claimed. Armature current is never 
permitted to exceed the predeter- 
mined value. Speeds within the 20:1 
speed range are selected by manual 
adjustment of the angle of ignition. 

Speeds may be preset, within the 
design range. With two speed-control 
potentiometers and reversing con- 
tactors, different forward and reverse 
speeds may be preset, so that only the 
operation of the forward or reverse 
pushbutton is necessary to obtain a 
predetermined speed in either direc- 
tion. Speed adjustment may be made 
at any time while the motor is run- 
ning. 

In a properly adjusted system the 
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have only a small effect on the speed 
regulation. 

As soon as the stop push button is 
depressed a dynamic breaking re- 
sistor is automatically connected 
across the armature. The current is 
interrupted by the thyratron tubes 
rather than by the magnetic con- 
tactor. Amount of breaking resist- 
ance is adjustable. 


Lineman, Patrolman 
Training—II* 


By C. T. MALLOY 


Superintendent 
Transmission and Communication Department, 
Southern California Edison Co., Ltd., Los Angeles 


To be eligible for advancement 
and pay increases of each of the suc- 
cessive steps in the training schedule 
for transmission line work, an ap- 
prentice must have the recommenda- 
tion of his field foreman and 
satisfactorily pass an examination or 
test that will determine his ability 
and knowledge of the trade. 

The following fourteen items are 
some of the important features of the 
work that must be assimilated before 
the employee may be advanced to the 
second step in apprentice training: 


1. Be capable of properly applying first 





*Second of three-article series which began in 
the May I, 1943, issue of "Electrical World." 


aid and Schafer method of -artificial res. 
piration. 

2. Know the names and use of tools and 
equipment used in line work. 

3. Be able to tie the following knots and 
hitches: square knot, bowline, clove hitch, 
timber hitch, grapevine hitch, and half 
hitch. 

4. Show an aptitude and ability to clim) 
poles and towers. 

5. Be capable of gaining a pole and 
framing a crossarm. 

6. Be able to do, under the supervisiog 
of a lineman, minor work on a pole or 
tower on unenergized circuits and at levels 
below energized circuits. 

7. Know and be able to give the standard 
arm signals that are used in line work, 

8. Be able to identify various circuits 
by voltage and classification on a pole or 
tower. 

9. Know all safety rules that apply to 
line work. 

10. Be capable of driving and handling 
a truck in a safe manner, and know the 
fundamental laws and regulations that gov- 
ern the use of cars and trucks on high. 
ways. 

11. Be observant and capable of describ. 
ing conditions noted on the line or job. 

12. Realize the importance of and prac- 
tice “good housekeeping” on the job. 

13. Be safety minded and work safely. 

14. Be able to describe the three most 
common hazards of line work and what 
should be done to safeguard against them. 


Before an employee can be ad- 
vanced to the third step in apprentice 
training for patrolman and second 
class lineman in the transmission 
division he must be able to assimilate 
additional important features of 
transmission line work. Some of the 
features are: 


1. Be proficient in applying both the 
pole-top and Schafer methods of artificial 
respiration. 

2. Be adept in climbing poles and towers. 

3. Be capable of performing routine line 
work on unenergized circuits and know 
the proper methods of attaching conduc- 
tors to insulators. 

4. Know all transmission orders that 
pertain to field work. 

5. Know how to make the following 
splices in rope: back splice, eye splice, 
and long or running splice. 

6. Be familiar with the supervision and 
emergency call routine of the division in 
which he works, 

7. Know the proper method and proce- 
dures for making splices in 66-kv. and 
telephone wires. 

8. Have a fair knowledge of standard 
construction methods. 

9. Have ability to get along with other 
employees. 

10. Know the proper use and care of 
rubber protective equipment. 

11. Know the proper use and care of 
safety belts. 

12. Be able to trim trees properly and 
describe the procedure. 

13. Have a fair knowledge of electric 
circuits as they may affect a lineman’s 
work. 

14. Know the proper precautions thai 
must be taken to work on de-energized 
circuits. 


A guide for the requirements to 
advanced steps in the training sched- 
ule will be listed in a subsequent 
article. 
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PROTECTING ELECTRICAL APPARATUS 
FOR LONGER LIFE 


There’s a G-E Insulation for Every Need 


These are only 5 of a complete line of insulation materials designed for service 
under all conditions. For detailed information, write to Section M531-9, 
; Appliance and Merchandise Dept., General Electric Co., Bridgeport, Conn. 
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HOW FIBRE DUCT CAN SAVE CONDUIT 
IN INDUSTRIAL WIRING 















Important savings in steel and other strategic ma- 
terials can be accomplished in industrial plant wiring 
by the judicious substitution of fibre duct for steel 
conduit. Also, savings in labor of installation and in 
money can be realized. 

This has been proved in a large Canadian factory 
which is now producing for war and will continue the 
same production for the peacetime market. Thus the 
installation is permanent and is in no sense a tem- 
porary expedient. The substitution consists of using 
fibre duct in place of steel conduit for all concrete 
floor and wall runs as is shown in the accompanying 
illustration. Further swing of steel was made by 
elimination of panel cabinets and junction boxes, 
their places being taken by openings left in walls and 
floors. 


2” Fibre duct 
for contro/ 
CONC scsenscx i 












4" Conduit 









- Manhole 4°’ Coupling conduit to fibre 


& Ground elevation 


_Transformer 
founda tion 


















-~Concrete ; 
terminal and 
Junction box 







4” Duct to 
aistn center ~> 


Riaves te. <e ies 







4” Fibre ductr 


RUNS of 4-in. duct outdoor transformers to manhole and from manhole 
to distribution center 


Switches, 
a / 
Gutter box 


+---Network protector 
Conduit ~~~ 


Fibre to steel 
—coupling _ 


Starters 


FIBRE DUCT run from distribution center or network protector to a rack of motor start- 
ers; short pieces of steel conduit are used to complete runs in open 


Concrete junction box~_ -Short runs of conduit 


TOGO geet 


; \ 
Transite cover- Fibre duct 





TRANSITE-COVERED concrete junction box in ceiling with conduit runs to points of use 


on floor above 


By H. E. STAFFORD, Electrical Engineer, Port Arthur, Ontario, Canada 


CROSS-SECTION of 4-in. duct containir 
eight control cables with room for more! 
braid-covered cables were used in dry lo 
cations: lead-covered in underground 
runs; duct bends avoided as much as poe 
sible to facilitate pulling in cable 
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These openings were covered with Tra 
panels, and presented as good appearance as 
mounted steel cabinets and boxes. 

In this plant there are six 110-ft. runs of 34 
fibre duct, each run taking the place of six ling 
14% and 1\%-in. steel conduit that would haye 
installed if usual practice had been followed. 
660 ft. of fibre duct saves the use of 3,960 ft, 
steel conduit with accompanying estimated eco 
of 5/6 of conduit cost and 2/3 of labor cost, amounj 
to over $500. As conduit was used only where i 
impossible to employ fibre duct, as in lighting 
cuits and in short runs to small and medium- 
motors. The savings on the whole job were consi 
able and a large amount of steel was released f 
more urgent purposes, 







----Fibre duct 





---7ransite front 












---Concrete yunction box 























OPENING 212 ft. high, 2 ft. wide, 8 i 
deep in 12-in. wall serves as junction bor 
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but GEATA 


to unstable 
turbine oils! 


HEN oxidation attacks, unstable oils 
can’t last long. That’s why turbine 
operators are switching to the new Shell 
urbo Oil. There’s not another turbine 
oil today that can match its ability to re- 
sist oxidation. 


For positive proof, check the 19,851 hrs. 
performance record of the Norton Co., 
abrasive manufacturers, shown below. It is 
but one of the scores of examples that prove 
Shell Turbo Oil not only has superior 
oxidation stability—it also prevents rust! 

For further details on this and other out- 
standing performances of Shell Turbo Oil 
call in the Shell man. Or, write Shell Oil 
Company, Inc., Dept. “B”, 50 W. 50th St., 
New York, N. Y., or 100 Bush St., San 
Francisco, Cal. 


Certified Proof of ays) 
OXIDATION STA 


ATTY -v ates 


BILITY 


of Shell Turbo Oj} 


SHELL TURE, 
oll Ge Waa: 
19.851 HRs 
OPERATION 


Clear 

LT .05 

na .2 
90 


Appearance 
Neutralization No. 
Saponification No. 


Steam E. miulsion No 


Performance record of Shell Turbo Oil in 2500 
rs y kw. unit of the Norton Co., Worcester, Mass. 


Series Capacitors— 
Where Place? How Big? 


Preliminary Information*—lIII 


By S. LUBIN 
Engineer, REA Technical Standards Division 


When analyzing a system prior to 
installation of series capacitors, the 
following information should be on 
hand: 

1. A map of the system showing: 
fa) Transformer sizes and reaclances 
of large transformers. 

(b) Wire sizes, lengths and phasing. 

(c) Distributed and large concentrated 
loads under peak and light load conditions. 

2. Data on loads with high peaks of 
short duration: 

(a) Maximum kva. 

(b) Power factor at peak current. 

3. Maximum system peak kva. 

4, Normal system demand. 

5. Type and location of existing voltage 
regulators. 

_ 6. Voltage drop study of the system at 
full and light loads, 

7. Power factor of system at full load 
and at light load. 

Plot a diagram. as illustrated be- 
low, showing the voltage gradient 
along the system under consideration 
for full load and for light load 
periods. 

“Percent voltage drop” is the ratio 
of voltage drop at any point to volt- 
age at the source, expressed in per- 
cent. 

“Percent voltage variation” is the 
difference between percent voltage 
drop at full load and at light load 


periods at any point. 





*This series began in the April 17, 1943, issue 
of “Electrical World."' 
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“Percent regulation” is the ratio 
of the voltage difference at any point 
between no load and full load on the 
system, to the full load voltage at the 
same point, expressed in percent. 


Glove Test Routine 
Safeguards Linemen 


The New England Power System 
has established a routine for repair- 
ing damaged rubber gloves following 
ten months’ experimental and _ test 
work in the Providence, R. I., labora- 
tory of the Narragansett Electric 
Company under the direction of G. S. 
Burrill, supervisor of the latter’s dis- 
tribution substation department, and 
approved by the system’s electric 
standards committee (C. N. Thomas, 
chairman) and J. P. McCann, safety 
manager of the system. The “Shaler 
type” patch is used, details of which 
have been previously published. 

In the New England Power prac- 
lice, over ten years’ experience in 
handling about 950 used gloves per 
month, the average working life of all 
gloves in the southern district has 
been about twelve months. It is be- 
lieved that many additional months’ 
life will be realized from patched 
gloves if worn and used in the regular 
manner. 

On this system the handling rou- 
tine is extremely comprehensive and 
is summarized below. All new gloves 
passing the acceptance test are paired 


yp 
At light load B=5kva. C=20 kva. D*25 kva. E#I5kva. F*5kva. G10 kva. H=0, KeO 
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and numbered serially (even num. 
bers for right hand and odd number 
for left hand gloves). Each pair js 
then sealed in a separate pasteboard 
box, the seal being marked with the 
numbers of the inclosed gloves, cate 
of test and initials of the tester. 4 
record card shows the manufacturer's 
name, order number of purchase, size 
and assigned number, together with 
test voltage applied and milliampere 
leakage. Delivery follows to the stores 





CLOSE-UP of typical patched glove; lett, 
outside surface; right, inside area 


department for issue. The record 
cards are filed in the testing labora- 
tory under the heading “Gloves in 
Stores.” No glove can be issued more 
than two months after a test dale 
without a retest. 

Each man issued gloves receives 
one pair for field use, a second pair 
being sent to the testers, with a memo 
of all four glove numbers. At the test 
“lab” the record card for the gloves 
is removed from the stock file, the as- 
signee’s name entered with date of 
issue and card transferred to the ac- 
tive file. The alternate pair of gloves 
is held for issuancé at the next ex- 
change period. The man receiving 
rubber gloves is also given a pair of 
leather gloves or keepers to be con: 
stantly worn over the rubber gloves 
to protect them from mechanical 
injury. 

All rubber gloves in use are re- 
turned to the testers monthly in ex- 
change for the alternate pairs which 
have been tested. The returned gloves 
are”inspected ‘for. surface blemishes 


such as cuts, punctures, blisters or 


aging cracks, any of which may wat- 
rant condemnation. Washing with 
soap and warm water and antisepiic 
bath rinse follows. Next they are elec- 
trically tested under A.S.T.M. specifi- 
cations (10 kv. for three minutes), 
maximum current leakage allowed ):e- 
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Now you can afford narrow-band voltage 
regulation even on low-income feeders. Sensi- 
tive but sturdy, the new Westinghouse naturally 
air-cooled Type SA regulator requires only a 
minimum of attention and infrequent inspection. 

Installation and maintenance cost is low, 
too, because of simplified basic design. No need 
for catch basins, fire vaults, or coolant storage 
and conditioning equipment. 

Installation is merely a matter of attaching 
the leads to the clamp type bushings, because 
the SA Regulator is complete and entirely 
self-contained. 

For detailed description of this regulator, 
write for free booklet, B-3080. Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., Dept. 7-N. y-10210 


Westinghouse 








designed for indoor service on 2400-volt, 
single-phase feeders carrying up to 300 
amperes, and 4800-volt feeders carrying 
up to 150 amperes. Applicable also to 
3-phase, 3-wire and 3-phase 4-wire systems. 





VOLTAGE REGULATORS : | 
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ing 10 ma. Those passing the test are 
dusted inside with powdered soap- 
stone or talcum and boxed and sealed 
as when new. The glove numbers, as- 
signee’s name, date of test and tester’s 
initials are marked on the seal. The 
completed record card shows date re- 
ceived for test, applied voltage, ma. 
leakage, date of reissue and tester’s 
initials. 

Gloves failing to pass are replaced 
with a new glove. The condemned 
glove has a diamond-shaped hole 
about 144x3 in. cut about 1 in. down 
from the cuff edge on the back to iden- 
tify it as unfit for use around elec- 
trical apparatus. The record cards for 
such gloves are marked “condemned,” 
with date and cause, then transferred 
to a “condemned gloves” file. 

This routine assures each worker 
that his gloves are periodically and 
carefully tested and returned to him 
in a sealed box. The box cannot be 
opened without breaking the seal, and 
the man whose name appears on iis 
the only one who should break the 
seal. Boxed gloves are always stored 
in a cool, dry and rather dark place. 

The practice is to patch a glove 
immediately after it fails on test and 
to reissue it to the man to whom it is 
assigned. No hole or tear which can- 
not be et out with a 0.5-in. round 
steel punch is patched. Usually a 0.25- 
in. steel punch is employed to cut 
away charred or torn rubber. A glove 
is not restored to service with more 
than two patches, and patches are 
confined to the back of the hand and 
the cuff. Where the condemning punc- 
ture is below the diamond cut, a third 
patch may be made and the gloves 
made available for acid handling, 
fireproofing transmission cables, 
washing cars and other suitable me- 
chanical work. (Methods of conserv- 
ing rubber safety aids were outlined 
briefly in ELectricaL Wortp, Sep- 
tember 19, 1942, page 90). 


Analyze Causes of 
Transformer Failures 


Distribution transformer failures 
and their causes experienced by eight 
member companies of the Wisconsin 
Utilities Association during 1940 
have been tabulated and analyzed by 
the Service Operations Committee of 
the Association Findings and are sum- 
marized in the table (shown at right) 
taken from the committee report. 
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SPECIAL KNIFE for gasket cutting is made from l-in. hacksaw blade. Gasket is laid 


out and then cut on a revolving wheel 


Gasket Cutting Idea 
for Circular Parts 


It devolves upon the transformer 
shop of Tacoma City Light, of which 
J. V. Mollett is chief, to cut a great 
many circular gaskets for that and 
other departments. This chore has 
been speeded up and made easier by 
a rig that Mollett has put in opera- 
tion. A wooden disk 3 ft. in diameter 
was made out of 3-in. plywood and 
mounted on the end of a horizontal 
shaft, like the chuck on a lathe. The 
wheel is driven through a pulley 
mounted on the side opposite that 
shown in the accompanying illustra- 
tion. Power is supplied through a 


belt by a l-hp. portable unit used for 
general purposes around the shop. 

Gasket material is mounted on the 
face of the disk with heavy tacks. As 
the disk revolves the center is readily 
discernible. By simply measuring off 
the desired radius and then holding 
a pencil against the material, the cir. 
cles can be quickly and accurately 
drawn. A bench drawn up close to 
the face of the disk facilitates this. 
The gasket is next cut by holding the 
point of a sharp knife against the 
circles. Just any knife will not do. 
as Mollett found out. He had to make 
one, and after several trials he suc. 
ceeded, using a heavy hacksaw blade 
about 1 in. in width. 
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Distribution Transformer Failures and Their Causes 





Other Causes 





Company A 
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Company C — Includes overload — 114 Company D — None listed. 


Company E — Shorted secondaries, 2; cause unknown, 2 Company F — None listed. 
Company G — Secondary short, 1; unknown cause, possibly old age, 2 
Company H — Traffic accidents, wind and secondary short are other causes. 


Explanatory Notes: 
(@) Rural 95 percent, urban 5 percent. 


(2) Ratio of total failures to transformers in service in 1940 was 1.45 percent. : 
@) Probably 90 percent or more of failures due to lightning. No accurate record available. 


(‘) Approximately. These are percent values. 


(8) Rural — Lightning 90 percent overload and other causes 10 percent. 
Urban — Lightning 30 percent overload and other causes 70 percent. 
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Actual Size 


only L-M heavy duty lightning | 
arresters have the ISOLATOR* i 


| 
> 


‘ Any lightning arrester may become damaged in service at some 
time during performance of its duty. If it does, you would like ] 
to be sure that the damaged arrester cannot lock out a feeder. 
You would also like to be able to locate the casualty easily, 
quickly, for replacement. e All L-M Lightning Arresters — and | 
only L-M Arresters — come equipped with the ISOLATOR’, the cir- 


cuit clearing device that will automatically disconnect the arrester 





: should it become damaged, and will indicate at the same time, 


visible froma distance, that the arrester has to be replaced. 


# Blown Position 





potent LINE MATERIAL COMPANY 

















HOW TO CONSTRUCT* 
10-15-KV. CABLE JOINT 


For paper-insulated, shielded, three-conductor cable a cable joint is 
made according to instructions in jointing procedure and following 
dimensions for respective conductor sizes, using the listed materials 


4 layers~/2 lap (8 thicknesses) 
of /*x 0.0/2" vc. tapes 
Bind with saturated 

143" copper flax twine \ 

shielding \ 

| braid 
54.5 : 
1s 1d id) 


yj vm 
pr 7777 7FFPIPS DE —! OOOO ah hdd dada 


entailed aes 





Cable Data Con- Joint Dimensions — Inches 














———_-————---—-—-——| nector |—— - annem ne - 
Cond.| Size | G H | | | 
Paper | Size, |(Note A) | —_— | ———_—— | | Lead Length 
Operating | Insula-| AWG] Sector A B Cc D | E | F K | L] Sleeve ot 
Voltage tion, | or Cond. 11,000 13.000 |11.000)13,000 ' Overall, Pencil, 
In. | Mem. Volt Volt Volt | Volt In. In. 
Grounded 1/0 1/0 10 71/8) 4 5 3/4) 1 3/8) 0 504) 1 1/4 1 3/8 277|305] 4 23 | 23x4x1/8 1 
4/0 250 10 7 3/8) 4 1/4) 5 3/4) 1 5/8) 0.777] 1 17°32 | 1 21/32 | 3 37 | 3 65 | 4 1/2) 23 | 23x4%x1/8 1 
11,000 12/64 250 300 10 7 3/8) 4 1/4) 5 3/4) 1 5-8) 0 849) 1 19/32 | 1 23/32 | 3 61 | 3.79 | 4 1/2} 23 | 23x44x1/8 1 1/4 
and and 350 400 10 1/2 | 7 5/8} 4 1/2) 5 3/4) 1 7/8} 0 986] 1 3/4 1 7/8 3.85 | 4121/5 24 | 24x5x5/32 11/4 
13,000 14/64 500 550 10 1/2 | 7 5/8) 4 1/2} 5 3/4) 1 7/8) 1 154) 1 29/32 | 2 1/32 4.19 | 4.45/15 24 | 24x5x5/32 1 1/4 
750 800 10 3/4 | 8 3/8) 5 1/4) 6 2 3/8) 1.4 2 5/32 2 9/32 4.66 | 4.92 | 5 1/2) 25 | 25x514x5 32 1 1/4 
Un- 1/0 1/0 10 1/2 | 7 5/8] 4 1/4] 6 1/4) 1 378) 0.504) 1 15°32 | 1 9/16 324/,3 45/4 24 | 2tx4a1/8 1 
grounded 4/0 250 Il 7 7/8) 4 1/2) 6 1/4] 1 5/8] O 777) 1 23/32 | 1 27/32 | 3 78 | 405) 5 25 | 25x5x5/32 1 
11.000 15/64 250 300 11 7 7/8) 4 1/2) 6 1/4] 1 5/8} O 849) 1 25/32 | 1 29/22 | 3 92 | 4 20) 5 25 | 25x5x5/32 1 1/4 
and and 350 400 11 1/ 8 1/8) 4 3/4) 6 1/4) 1 7/8) O 986) 1 15/16] 2 1/16 425 | 452] 5 1/2] 26 | 26x534 5/32 1 1/4 
11 1/2 | 8 1/8] 4 3/4) 6 1/4) 1 7,8) 1.154) 2 3/32 2 7/32 4.58 | 4.85 | 5 1/2) 26 | 26x514x5,/32 11/4 


13,000 17/64 500 550 





MATERIAL LIST 





























| 
{ 


| | 


Cable Split V. GC. Tape — 4-Yd. Rolls 1%” 
Connector Shield Filling Wiping 
— en cenenrtncenenct, gteeenereninnenanertinnninioneninetcaennnesnne iain SRE Compound, | _ Solder, 
| Cond, yx x 0.012” \% x 0.012” | ] x 0.012” Feet Gal. Lb. 
| Size, Round | Sector (Note B) (Note B) (Note B) 
Operation | AWGor | Cond. | Cond. |-————|—_____ —|———$ $$ $$ | $$$} J} _____ 
Mem. Size Size | 11 &13 Kv. | 11 Kv. | 13 Kv. | 11 Kv. | 13 Kv. | 11 &13 Kv.} 11 &13 Kv. | 11 & 13 Kv. | 11 & 13 Kv. 
pola 1/0 1/0 2 6 7 18 21 25 See list 14 5 
4/0 4/0 | 250 2 7 9 27 33 30 = | «(of Code | 1% 6 
Grounded | = 250 250 | 300 2 8 10 29 35 30 numbers for | 1% 6 
| 350 350 | 400 3 9 12 34 44 35 respective 2 7 
| $00 500 | 550 3 10 12 40 48 35 sizes 2 7 
| 750 750 | 800 4 12 15 48 60 40 aS 9 
| 1/0 o | 1/0 | 2 x | 9 26 31 30 See list 1% 5 
4/0 4/0 | 250 2 10 12 37 43 35 of Code 244 7 
Ungrounded | 250 250 300 2 11 | 13 40 45 35 numbers for 2% 7 
350 350 | 100 | 2 Lor aero ee 46 53 40 respective 2% 8 
500 | 500 550 | 2 | 4 | 17 52 60 45 | sizes 234 8 
| 


Miscellaneous materials required per joint: 44 lb. of sweating solder, 2 oz. of stearine flux, 25 ft. of 1-in. cotton tape, 25 ft. of saturated flax twine, 6 ft. of 2-in. 


paper stickers, 1 gal. of boiling-out compo. 1. 
Note A: For round conductors use connector same size as the conductor, see material list. ; 
B: V.C. Tapes: Use ;4-in. tape on Step Sl; 4-in. tape on steps S2, $3, St aad 35 (Peacil); l-in. tape over full factory insulation. 


packed, varnished-cloth tapes shall be used. 


Only black, oi!- 


* Adapted from Underground Construction Standards of New England Power System 
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The L-M ROUND-WOUND is the only Transformer 
with long, round coils on a wound, cruciform core. 
As a result, L-M ROUND-WOUND Transformers have bet- 


ter regulation at all power factors, better ratio of losses, 


strength, high short time overload capacity. 





LINE MATERIAL COMPANY 


lower exciting current, uniformly high impulse | 














Performance of 4 — 4 
Transformer Banks* 


III—Combined Single- and 
Three-phase Loads 


By ROBERT S. SARGENT 


Associate Engineer, : 
Engineering Office, Jacksonville, Fla 


U.S 

When a combined single-phase load 
and balanced three-phase load are 
simultaneously put on a three-phase 
delta-delta bank, the single-phase 
and three-phase loads divide inde- 
pendently as set forth in formulas in 
the preceding article, but the resultant 
loadings are not necessarily the 
simple arithmetical sums of the load- 
ings obtained above, but are vector 
sums, which are always equal to or 
less than the arithmetical sums. This 
arithmetical sum may be expressed 
as follows for the middle transformer: 


. 2A 
L= Ino B+A 


+ [90 - rea) } 


Li» ani Ls) represent the single-phase and 
three-phase loais resp2ctively and A ani B 
the kva. capa*ities of the middle transformer 
and one wing transformer. 

This formula is accurate if, and 
only if, the power factors of the 
single-phase and three-phase loads 
are identical. Whenever the two loads 
have differing power factors, the 
single-phase and three-phase compo- 
nents must be combined vectorially. 
The expression does, however, repre- 
sent the maximum possible load on 
the middle transformer. 

The corresponding formula for the 
load on each wing transformer is as 
follows: 


B Lap 
+ a oe 
1.73 VA? + AB + B 


This formula is accurate if, and 
only if, the phase angle of the three- 
phase load lags the phase angle of 
the single-phase load by 60 deg. (50 
percent power factor if single-phase 
power factor is 100 percent), and if 
all transformers are the same size, 
and then is only true for one wing 
transformer. The other wing trans- 
former will carry the vector sum of 
the single-phase component added to 
the three-phase component at an 
angle of 120 deg. If the three-phase 
load lags the single-phase load by 60 
deg. and if the transformers are not 
the same size, the formula becomes 





*Previous installments appeared in the April 17 
and May |, 1943, issues Of ‘'Electrical World." 
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an approximation, but a very atcu- 
rate approximation nevertheless, the 
error usually being negligible. In any 
event, the formula represents the 
maximum possible load on a wing 
transformer. 

The wing transformer connected 
to the leading primary phase will be 
the heavily loaded transformer in the 
example chosen above, and the wing 
transformer connected to the lagging 
primary phase will be the more 
lightly loaded. 

It should be noted that the com- 
plete formula is never accurate when 
both single-phase and _ three-phase 
loads are present; either the load on 
the middle transformer, or the load 
on one or both wing transformers, is 
overstated in every case. Although 
inaccurate, it is conservative; that is, 
no transformer will every carry more 
than the formula gives, and in some 
cases one transformer may carry as 
much as the formula gives. Its use is 
recommended. 

There is a resemblance between the 
behavior of a delta-delta bank and a 





Trackless Ash Car 





At the generating station of the 
City Utilities, Fort Wayne, Ind., plant 
of the municipal light and power util- 
ity tracks and turntables that formerly 
confined the travels of the ash dump 
cart have been done away with in 
favor of this rubber-tired, tricycle- 
mounted cart, which is now free to 
roam the plant basement as the oper- 
ator sees fit. Besides being much 
easier to push, the new cart, built.in 
local shops, gets around an epidemic 
of troubles with jamming of the turn. 
tables encountered with the former 
rail car. 
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wye-delta bank (primary neutral iso. 
lated) in that, in both cases, maxj. 
mum load on the middle transformer 
occurs when the power factor of the 
three-phase load and _ single-phase 
load are equal, and maximum load on 
one wing transformer occurs whep 
the three-phase load lags the single. 
phase load by 60 deg. 

The primary feeding a delta-delta 
bank supplies three line currents, 
each one of which, by symmetry of 
connections, is directly proportional 
to the corresponding secondary line 
currents. The effect of a single-phase 
load, therefore, is to draw a line cur. 
rent from two primary phases, with 
no current on the third, and this is 
true even though all three transform. 
ers are carrying load. 


Wood and Concrete 
Manhole Covers 


Efforts to replace critical cast-iron 
manhole covers and frames with satis- 
factory substitutes have resulted in 
several wartime designs. In Los 
Angeles County laminated timber 
covers set in concrete frames are be- 
ing used on new sewer extensions. 
In Las Vegas, Nev., a concrete cover 
of unique design is giving good serv- 
ice. 

The wooden covers are made up 
of 2x8-in. and 4x8-in. No. 1 common 
Douglas fir surfaced on four sides. 
Water-resistant glue supplemented by 
20-d and 30-d nails is used to fasten 
the pieces together. To conserve 
lumber the original assembly is 
roughly circular. The rough block 
is rotated around a central pivot 
against a band saw blade with the 
saw table slightly tilted so the bottom 
diameter is 2 in. less than the top. 
For protection against decay and 
termites the covers are finally treated 
under pressure with Wolman salts. 

Both cover and circular concrete 
frame into which it fits are designed 
for. replacement with conventional 
cast-iron frame and cover withou! 
alteration once the emergency is over 
If material is available, two 4-in. 
diameter steel-reinforcing bar hoop: 
are desirable in the concrete frame. 
Frame and timber cover are set s» 
that the latter is far enough belo. 
street grade for a wearing surface o' 
emulsified asphalt to be applied. Thi- 
prevents slivering. 

Frames can be pre-cast or cast i) 


May 15. 194: 





For War Service a Manufacturer 


specified this EzcexZzl Paper: 


The paper technicians of The Mills of Mosinee are filling wide varieties 
of “prescriptions” for papers that “go to war.” 

The job your paper has to do may call for characteristics-entirely differ- 
ent from those specified above ... but whatever your need may be, you 
will find here the scientific laboratory and production controls of ingre- 
dients and processes ... plus broad, practical experience ...to assure 
successful performance of the specialized services now demanded of the 
many modern types of “essential papers.” 

In present problems of war production involving paper, or in plans for 
post-war products, The Mills of Mosinee are qualified to serve you well. 


| TAY 70a ee 
a MOSINEE Ps Use ee 
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place. For the latter the cover is used 
as the inside form with two layers of 
90-lb. roofing paper wrapped around 
the beveled edge. Once the concrete 
is set the cover is removed and the 
paper discarded. Unit price in lots 





"x8" stock 


dress SF fom. 
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insert hook 
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DETAILS of a laminated wood manhole 
cover set in a concrete frame designed by 
Los Angeles County Surveyor Alfred 
Jones 





‘ We" welded ring 


= aed 













My eens eee 
Section A-A 
DETAILS of reinforced concrete manhole 


cover and frame 


of 100 as quoted by a lumber com- 
pany is $14.20 f.o.b. mill, with $11 
representing material cost, $1.90 
labor and material for glueing and 
$1.30 cost of pressure treatment. A 
concrete manufacturer which has 
made several hundred sets of covers 
and pre-cast frames has quoted unit 
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prices of $14.40 for cover and $12.50 
for frames where the two are pur- 
chased together. 

The design originated with Alfred 
Jones, Los Angeles County surveyor 
and county engineer. 

The reinforced concrete cover de- 
sign was adopted because of fear that 
the timber cover would swell and 
thus be difficult to remove. As 
shown in the detail drawing, a welded 
reinforcing steel assembly weighing 
8 lb. is made. Concrete averaging 
about 5,000 Ib. per sq.in. under com- 
pressive strength tests is used to in- 
close the reinforcing. Under test the 
concrete cover and frame withstood a 
59,000-lb. load before initial failure 
and 69,000 lb. before final failure. 
This is considered well in excess of 
requirements, since legal load limits 
would place only 16,000 lb. on the 


cover, 


Car Pooling Saves 
One Mile in Five 


To get the most in effective trans- 
portation from a given automobile, 
from the gasoline in its tank and from 
the rubber on its wheels is a problem 
for which every utility seeks the best 
solution. Sometimes the solutions ap- 
pear in pretty complicated sets of 
rules and routines and often with dis- 
patchers and schedules almost like 
public transportation systems. Per- 
haps in some cases these complica- 
tions are necessary, but the job can 
be done quite simply, as witness the 
method employed by one utility that 
serves a very large area, about the 
half of one state. 

It is necessary for various men in 
the technical operating departments 
to visit power plants, 
substations and other 
system points rather 


go past it or near it 
next Tuesday. It is 
up to A, then, to ar- 
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Month | Trips Miles Miles Miles 






range his work so that he can make 
the trip Tuesday and—this is the 
important part—tell B he plans to 
ride with him. B has no responsi- 
bility for A’s transportation, all he 
has to do is give A the ride; A must 
suit his convenience to B’s. 

If the travel desk tells A that no 
one is down for a visit to the X42 
plant, then A becomes first man and 
is registered to make the trip on a 
certain day. Any other man or men 
who want to go to the plant must then 
arrange with him for transportation. 
The man who first registers to go to 
a certain place at a certain time is 
thus, figuratively as well as literally. 
in the driver’s seat; any others must 
come to him and ask for the ride. 
And if A, having failed to catch a 
ride with B on Tuesday, goes to the 
X42 plant on a later day that week 
or perhaps even the next week, he 
is likely to be asked some embarrass- 
ing questions by the boss. 

The method is this: The man who 
first registers his intention to go to 
a certain place has his name, his des- 
tination and the date of the trip en- 
tered in a registry book. Below his 
name are entered those of others who 
have called the desk later and said 
that they were planning to go to or 
near that place. The man who is the 
first to registér and 18, so to speak. 
responsible for the trip, makes on his 
return a report of who accompanied 
him. The registry book thus affords 
not only a means for economizing on 
motor transportation but also a rec- 
ord of the savings effected. 

The method has the outstanding 
virtue that it puts a premium on plan- 
ning work ahead. Because it is al- 
ways pleasanter to have others fit their 
plans to one’s convenience than it is 
to fit one’s plans to theirs. 





Summary of Operating Department Automo- 
bile Transportation Showing Results Obtained 
by Trip Registry Method 





No. of 


Average | Actual* |Probable*| Miles 
Saved 
Made | per Trip | (Approx.)| (Approx.)| (Approx.) 


| | | | | | 


frequently. When a 

man, A, finds he 

should go, say, to the 

X42 power plant some 

day next week he Year 

calls the travel book 

desk and is regis- 1942...) June 

tered. He is told, per- oat 

haps, that another Sept. 
; Oct. 

man, B, has regis- Soe: 

tered his intention to 44. _ 

visit that plant or to Feb. 


120 131 7 15.812 | 22.893 | 7,081 
124 133 5 16.562 18.970 | 2,408 
135 160 0 21,621 29.024 | 7,403 
117 148 2 17,347 | 23.316 | 5,969 
105 156 0 16,391 21.239 | 4,848 
95 155 0 14,758 17,872 | 3.114 
95 129 0 12.237 13,947 1,720 
105 145 4 15.275 19.524 | 4,249 
103 150.0 19,728 | 4,303 


15,425 





* Actual Miles: Denotes actual miles driven with grouping trips, 
Probable Miles: Denotes mileage which would have been made if 


trips had pot been grouped... .~ 
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Rain-tight Multi-breakers 
with a variety of circuit ar- 
rangements for such outdoor 
applications as lights, signs, 
etc. Also Multi-breakers and 
_ circuit breakers in weather and 
dust-tight and explosion-re- 
sisting enclosures. 


Multi-breaker Load Centers 
for controlling and protect- 
ing lighting and small power 
circuits. Made in a variety of 
circuit arrangements with ca- 
pacities of 15, 20, 25, 35 
and 50 amperes, for either 
2 or 3-wire service, with in- 
dividual trip. 


industrial Multi-breakers ore 
available in capacities from 15 
to 100 amperes, with 2 or 3 
poles. Quick make, quick break 
with dust-resisting sheet steel 
enclosures; also, explosion- 
resisting types. Front operated 
with trip indication. 


Industrial Circuit Breakers in 
standard sheet steel enclosures are 
available in capacities from 15 am- 
peres to 600 amperes, up to 575 
Volts. Made in 2 and 3 poles and 
for 3 and 4-wire systems. These de- 
vices are quick make and quick 
break with trip indication. 


SQUARE D circuit breakers provide quick restoration of 
service after short circuits or overloads, They eliminate 
fuses and reduce maintenance cost since no replace- 


ment of parts is necessary. 


Built into every Square D circuit breaker is a time 
lag feature which permits harmless momentary over- 
loads to pass without causing the unit to disconnect the 


circuit. 


Square D’s line of circuit breakers is unusually com- 
plete, assuring the right unit for any given installation. 


SQUARE J] COMPANY 


DETROIT- MILWAUKEE-LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 


IN CANADA: SQUARE OD COMPANY CRNADAR 


LIMITED, TORONTO, ONTARIO 


























General Purpose Circuit 
ore made with 1, 2, 
and 3 poles for 230 Volts 
A.C. and 125/250 Volts D.C. 
Common trip. Available in 
sheet steel enclosures as well 
as weatherproof, dust-tight 
and explosion-resisting enclo- 
sures. 15 to 50 amperes. 


MO Multi-breaker for use 
on small machines such os 
drill presses, grinders, 
riveters, staplers, saws, 
beaters, etc. Available in 
single and double pole or 
for 2 and 3-wire systems. 
15, 20 and 25 amperes. 
Price is comparable to 
Type D switches. 


Weatherproof, Dust-tight and 
Explosion-Resisting Circuit 
Breakers are furnished in cast 
iron enclosures with gray 
enamel finish. Standard con- 
duit openings in the ends. Ca- 
pacities—15 to 600 amperes 
up to 575 Volts. 





CALL IN A SQUARE D FIELD ENGINEER 


If you have a problem which involves 
electrical controlordistribution, you're 
welcome to the counsel of the nearest 
Square D Field Engineer. He is in con- 
stant contact with plants of every kind 
and size. He studies methods and ap- 
plications with the idea of simplifying 
new jobs or doing old ones better. 

There are Field Engineers in Square 
D branch offices in 52 principal United 
States and Canadian cities. Their serv- 
ices are dedicated to solving indus- 
try’s war and postwar electrical 
problems. 
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HOW THE AMPLIDYNE FUNCTIONS -II 


By FREMONT FELIX, Industrial Engineering Department, General Electric Co., Schenectady, N. Y. 
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SPEED CONTROL—This amplidyne application on a steel-mill POWER FACTOR CONTROL—Amplidyne power factor control is 
flying shear is a “partnership” of electronics and amplidyne. 


Left—Voltage difference between tachometer generator 
T: and T2 operates on voltage field (1-2) of the ampli- 
dyne, tending to hold shear-motor speed 10 percent 
above that of the stand motor. The small voltage 
difference be:ween tachome:ers T, and T, is amplified 
in the electronic amplifier and then is used to regulate 
the excitation of tachome'er generator Ti. This re- 
duces the “coarse’’ speed differential until exact 
synchronism is obtained, maintaining accurate 
lengths of cut. 
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Above, right—A “raise” field and a “‘lower”’ field re- 
spond to any unbalance in the preset phase of a 
selsyn and tap-changer combination. Maximum and 
minimum limit fields become effective when excitation 
limits are reached. Motor excitation is raised by con- 
trol field (1-2) and lowered by con‘rol field (3-4). Ex- 
citation range is maintained be!ween two values: 
maximum limit guarded by control field (5-6), 
minimum by control field (7-8). This control holds 
either constant reactive kva. or constant power 
fac or or a combina:ion, giving. at light load, 
lagging reactive kva. and, at higher load, leading 
reactive kva., increasing with load, 
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Among the control functions of the 
amplidyne are: (1) Speed control, as 
for a steel mill flying shear; (2) po- 
sitioning in motion, as for side-register 
of a paper machine; (3) power-factor 
control, as by adjustment of field ex- 
citation on a synchronous motor; (4) 
positioning to rest, as by regulating 
speeds of the feed motors; (5) power 
control (by positioning), as in regu- 
lating power by moving furnace elec- 
trodes; (6) speed control with current 


limit, as in speed regulation of a single- 
motor paper-machine drive; (7)  volt- 
age control with current limit, as dur- 
ing acceleration, deceleration, plugging 
and stalling operations of a power shovel. 
These functions utilize electronic, elec- 
trical, and mechanical devices. Two 
other functions, namely, voltage con- 
trol and current control, were outlined 
in conjunction with the operating prin- 
ciple of the amplidyne in “Electrical 
World,” May 1, 1943, page 74. 





A photoelectric device 
“watche,” the posiion of the 
moving paper edge. Intensity 
of the reflected light is con- 
verted into an electric signal 
which is amplified in an elec- 
tronic amplifier supplying volt- 
age field (1-2) compared to 
reference field (3-4). The re- 
sultant net excilation of the 
amplidyne changes from posi- 
tive to negative and vice 
versa in accordance with the 
variations of the light signal. 
The reel-shift motor supplied 
by the amplidyne thus rot:tes 
in one direction or the o her 
to shift the reel and maintain 
the edge of the paper in the 
correct posiiion, 
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POSITIONING IN MOTION—Positioning of material speeding through a machine; side- 


register of a paper machine is typical. 










applied to the exciter of a synchronous motor. 


---~+- 250 wit DC ------- 





POSITIONING TO REST—Mechanical sig- 
nals are translated into desired position 
changes. 


Selsyns and other devices are used in amplidyne 
positioning control. On a boring mill, for example, 
precision limit switches are combined with potentiom- 
eter voltage standards, The signal sequence is fed ‘o 
the excitation of the amplidyne. which then maintains 
the correct speeds of the feed motors. Limit switches 
A. B and C are set for preselected positions, respec- 
tively in feet, inches and mils, of the boring mill heads. 
When switches A and B are tripped, they set up, 
through potentiometer taps. a voltage which is com- 
pared with a pilot generator voliage. Any voltage 
difference modifies the excitation of the amplidyne, 
which in turn modifies the feed-mo‘or voltage until 
the pilot generator balances the po:en‘iometer voltage 
First, a high running speed, then a very slow creep 
ing speed ure thus maintained regardless of friction. 
Finally, the tripping of limit switch C stops motor 
and brings boring mill head to an accurate stop. 
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The Browning Signal System 
lays down a protective wall, is on the 
job night and day, reduces guarding 
personnel, cuts guarding costs. 


BROWNING SIGNAL SYSTEM 


A PRODUCT OF 


BROWNING LABORATORIES RESEARCH 
BROWNING LABORATORIES, Inc. 


751 MAIN STREET, WINCHESTER, MASSACHUSETTS 
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of Electrical Services 


“WE AVOID MANY 


with BUSS FUSES!” 


Say: PAN AMERICAN ENGINEERS, Pan American Airways System, New York, N.Y. 


“In flying, failures of any kind can- 
not be tolerated. Every part of the ship 
must function correctly at all times. 


“After long experience we have 
found BUSS fuses give dependable pro- 
tection when needed—yet they prevent 
blows that might be called needless. 


‘“‘Hence, in our planes we use BUSS 













Right—Hangar Instal- 
lation of Buss Super- 
Lag Renewable Fuses. 


Below—Panel of Buss 
Aircraft Fuses on a 
Grumman Widgeon 
(little sister ship of the 
Clipper). 


So aba 
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Aircraft fuses—and in our shops and 
hangars we use BUSS Super-Lag fuses 
because we have found that they like- 
wise save us many delaying interrup- 
tions of electrical service. 


“In our opinion, BUSS fuses measure 
up to the high standards of protection 
we haveset here at PAN AMERICAN.”’ 
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You, Too, Can Eliminate the Costly 


Nuisance of “False Alarm’ Blows 


Pan American’s experience is typical of 
thousands of others, which proves that it 
isn’t necessary to suffer from useless shut- 
downs caused by needless opening of protec- 
tive devices. Properly installed BUSS fuses 
can be forgotten. 


As for BUSS Super-Lag fuses—the experi- 
ence of thousands of plants throughout all 
industry has proven time and again that by 
using them you can obtain trouble-free pro- 
tection at a lower overall cost than with any 
other renewable fuse or mechanically operated 
device. 


They require no maintenance or periodic 
inspection. They don’t open needlessly. If one 
opens, you know there is some fault that needs 
correction. 


Here is Why BUSS Super-Lag Fuses 
Greatly Reduce or Entirely Prevent 


Needless Blows 


The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and it 
is so designed that vibration or heavy over- 
loads or the constant heating and cooling of 
the fuse will not permit poor contact to de- 
velop. Thus, excessive heat which causes fuses 
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to blow when they should not is prevented. 


The fuse link used is the famous “BUSS 
SUPER-LAG.” It has lag-plates attached 
which give it a long time-lag so that un- 
usually heavy starting currents or other 
harmless overloads will not cause the fuse 
to blow. 


And Here is How to Solve the’ Shut- 


down Problem” in Your Own Plant 


Pass the word along that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the bene- 
fit of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses give. 


BUSSMANN MFG. CO., University at 
Jefferson, St. Louis, Missouri, Division 
McGraw Electric Company 


WHY BUSS FUSES DON‘T BLOW NEEDLESSLY 


BUSS S’« “FUSE 


Sold Through Wholesalers 
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Tough Going on This 
Transmission Job 


To serve an*army camp the Pacific 
Power & Light Company had sur- 
veyed and by mid-March had nearly 
completed construction of a 16-mile 
transmission line in mountainous 
country under snow and other condi- 
tions that make the job stand out as 
a real achievement. Characteristics of 
the line are: 

Load—1,500 kw. 

Length—16 miles. 

Conductor—No. 6A CW-C (bought from 
surplus stocks of private utilities). 

Spans—800 to 900 ft. 

1,500-kva., three-phase transformer. 

1,500-kva., 1l-kva. step regulator. (Will 
use full range of regulator—voltage regu- 
lation 20 percent). 

Voltage—22 kv. 

The line was surveyed in Decem- 
ber and January in blizzard weather 
at temperatures from 10 to 20 deg. 
above zero and in 5 to 6 ft. of snow. 
That finished, the construction sched- 
ule called for building the line in one 
month after materials were in. 

Getting the material in was a prob- 
lem calling for careful planning and 
much determination and fortitude on 
the part of the crew of 30 men. Only 
one eight-hour shift out of the 24 
could be put in on the job, and much 





MEN, equipment and materials were 
brought to the vicinity of the transmission 
line by means of scooters operating on a 
logging railroad 


additional time was necessarily spent 
getting to and from the work. No 
permanent camp on the line was 
practicable. The only access to the 
territory was by logging railroad and 
the men and materials were trans- 
ported by scooters, as were the 40 to 
45-ft. poles and other materials. 
Coming to points nearest the work, 
materials were unloaded from the 
scooters and then hauled to the line 
by tractors. Then each pole had to be 
snaked to its location by teams or 
Caterpillars. The men floundered in 
as best they could on snowshoes, skis 
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ROD MAN on surveying party and his 
shoveling helper 


or just plain feet. As far as possible, 
the existing sketchy forest roads were 
used to get materials from the rail- 
road to the line, but these had first 
to be cleared of snow by bulldozers. 

Every hole had to be barred in 3 
ft. of frost and the frozen material 
tamped and wedged back in as well 
as possible. But after the thaws come 
it will be necessary to go back and 
straighten every pole. 

Construction of the lines comes 
under the jurisdiction of H. H. 
Schoolfield, general superintendent 
Pacific Power & Light Company, and 
D. R. McClung, assistant general 
superintendent. C. S. Knowles is con- 
struction superintendent on the job. 


Maintenance Guide 
for Electric Motors* 


The following suggestions for the 
effective maintenance of electrical 
motors are made in a recently pub- 
lished report of the maintenance con:- 
mittee of the International Associa- 
tion of Electrical Inspectors. 

Wherever specific maintenance in- 
structions for a particular motor are 
available, they should be followed 
closely. In the absence of such specific 
instructions, however, the following 
periodic checks should be made. 
These are based on average condi- 
tions with regard to severity of duty 
and dirtiness of location. The fre- 
quency of the inspections can be 
varied to suit actual plant conditions. 


Weekly Inspections, Operations 

1. Examine commutator and brushes. 

2. Check oil level in bearings, but do 
not over-lubricate. 

3. See that oil rings turn with shaft, and 
note any excessive end play in shaft. 





* This is the third of a series of three articles 
based on the March, 1943, report of the 1.A.E.!. 
maintenance committee. 


ELECTRICAL WORLD e 





4. See that shaft is free of oil and grease 
from bearings. 

5. Examine starter, switch, fuses and 
other controls, as well as ground connee. 
tion and motor leads. 

6. Open-type motors in dusty location; 
should be blown out thoroughly. 

7. Check air gap between rotor and 
stator. The difference in width of gap 
around circumference will indicate e- ten 
of wear on bearings. This check should be 
made weekly on motors operating with 
excessive belt tension; otherwise check air 
gap semi-annually. 

8. Start motor and see that it comes up 
to speed in normal time. 

9. Check motor and bearing temperature 
under actual load conditions by feeling 


with hand. 


Semi-annual Inspections, Overations 


1. Clean motor thoroughly, blowing ou 
dirt from windings and wipe commutator 
and brushes. 

2. Inspect commutator clamping ring. 

3. Check brushes and renew any that are 
more than half worn. 

4, Examine brush-holders and clean them 
if dirtv. Make sure that brushes ride free 
in holders. 

5. Check brush pressure. 

6. Check brush position. 

7. Drain, wash out and renew oil in 
sleeve bearings. 

8. Check grease in ball or roller bearings. 

9. Check operating speed or speeds. 

10. See that end play of shaft is normal. 

11. Inspect and tighten connections on 
motor and control. 

12. Check current input and compare 
with normal. 

13. Run motor and examine drive criti. 
cally for smooth running, absence of vibra. 
tion, worn gears, chains or belts. 

14. Check motor foot bolts, end-shield 
bolts, pulley, coupling, gear and journal 
setscrews, and keys. 

15. See that all motor covers, belt and 
gear guards are in good order, in place 
and securely fastened. 


Annual Inspections and Operations 


1. Clean out and rerew grease in ball 
or roller bearing housings. 

2. Test insulation by megger. 

3. Clean out magnetic dirt that may be 
hanging on poles. 

4. Check clearance between shaft and 
journal boxes of sleeve-bearing motors, to 
prevent operation with worn bearings. 

5. Clean out undercut slots in commu- 
tator. 

6. Examine connections of commutator 
and armature coils. 

7. Inspect armature bands. 


Complete Overhauls 

Motors should generally be given an 
overhauling at intervals of five years or s0. 
normally, or, if the service is more severe. 
more frequently. Such a practice is bene- 
ficial in avoiding breakdowns and in ex- 
tending the useful life of the equipment. 


Arc-Welding Sets 


Special Considerations 

The general maintenance schedule r- 
lating to motors and motor controls will 
apply generally to arc welding sets. Ground 
connections should be checked periodically. 
Condition of cable leads should be in- 
spected frequently to prevent flow of shor'- 
circuit current which may load generat: 
over a long period of time. Proper ventila- 
tion should be provided, and machines op- 
erated outdoors should not be covered wit! 
tarpaulins in such a way as to impece 
ventilation. 
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POLE LINE HARDWARE AND 
CONSTRUCTION SPECIALTIES 
CATALOG No. 43 


Send the Coupon Today for Your Copy of This New Catalog 
or Write Your Nearest Seyler Sales Office. 
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Sales Offices 


H. T. Drake Chas. L. Ward Co. Geo. W. Swallow 
150 Broadway 2206 Power & Light 1324—4 Ist St. 
. New York, N. Y. Bldg. Des Moines, lowa 
Kansas City, Mo. ; 
F. L. Frable C. C. Dicken 
100 W. Monroe St. Geo. H. Wahn Co. P. O. Box 31 
Chicago, Ill. 99-103 High St. Cherokee Station 
Boston, Mass. Louisville, Ky. 
H. E. Burns D. N. Snetsinger - H. C. Biglin 
Investment Bldg. 67 Union Commerce 177 Harris St., N.W. 
Pittsburgh, Pa. Bidg. Atlanta, Ga. 
v ' 
C. V. Stevens ne Wayne M. Cory 
Room 420 R. H. Cupples Co. 305 Merchants Bank 
220 Delaware Ave. 824 First St. N. Bldg. 
Buffalo, N. Y. Minneapolis, Minn. Indianapolis, Ind. 
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SEYLER MANUFACTURING COMPANY 
BOX 7827, SHARPSBURG. P.O. PITTSBURGH, PA. 


Please send me your Catalog No 43. 
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This label 
makes your job 
easier! © y/ 


-+»When you specify 
fluorescent lighting (IF, 





A war plant is no place for “‘post-mor- 
tems” or second guessing. Any neces- 
sary equipment must be right! That’s 
why fluorescent lighting fixtures in 
many of these factories today bear the 
FLEUR-O-LIER label. It stands for 
dependable lighting! 





The very backbone of the specifications 
that guide the manufacture of Certi- 
fied FLEUR-O-LIER fixtures is pro- 
tection for the user! For FLEUR-O- 
LIER specifications were written by 
experts of the MAZDA Lamp makers— 
to assure good light and good service. 
Over 40 leading manufacturers build 
fixtures following these standards. 





108 (1660) 


aA 

GY 
a a) hail 
% 


a 
= 


i; 


y 


Impartial experts — Electrical Testing 
Laboratories, Inc. of New York, test 
the fixtures to the standards—deter- 
mine their right to wear the famous 
FLEUR-O-LIER Certification Label. 





This certification includes not only in- 
dividual parts, such as starters and 
ballasts, but the assembled unit— 
ready for installation. No further 
testing by the user is necessary. 





Certified FLEUR-O-LIERS are now avail- 
able to war plants on suitable WPB 
priorities. They embody the latest 
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practical designs using non-critic 
materials. And they give the sam 
dependable service as always. 





Today it pays to be sure! Whether yo 
need 20 feet or 20 miles of ligh 
specify fixtures wearing the FLEUR 
O-LIER Label. 


Ss 





NEW! Write today for new booklet contain- 
ing complete FLEUR-O-LIER engineering 
specifications. You'll want it for your guid- 
ance. With it you get the story ofthe FLEUR- | 
O-LIER program and list of manufacturers. 
FLEUR-O-LIER MANUFACTURERS, 
2126-5 Keith Building, Cleveland, Ohio. 
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Reinforcement Welded 
on Smoke Stacks” 


Reinforcement of two smoke stacks 
by annular sections attached by weld- 
ing was accomplished within the time 
allotted for another repair job on 
boilers and did not add to the shut- 
down time in a generating plant of 
Consolidated Gas, Electric Light & 
Power Company of Baltimore, Md. 

The two stacks are fabricated of 

















ANNULAR channel sections welded to 
lapped sections for reinforcing of stack 
we ye joints 
ligh 
LEUR 





steel and are not lined. During years 
of operation considerable corrosion 
had taken place throughout the inside 
of the stacks, especially at the lapped 
section joints. Inspection of the plate 
thickness indicated that the stacks 
should either be replaced or rein- 
lorced. Replacement of the stacks 
would have been a better proposition 
vhen considered from an operating 
ain- @ .tandpoint. But due to the high sys- 


ring 


uid. I ‘em load it was not economical to shut 
=i ® own the station for the length of time 
RS, equired to make the replacements as 
ni. vell as changes necessitated in boil- 


rs and flues. 

According to R. C. Fitzgerald, weld- 
ng engineer of the utility company, 
einforcing of the stacks was by 
lacement of 3-in. angles longitudin- 
lly around the inside periphery at 
\ppropriate intervals. Lapped section 


—— 


* Adapted from paper submitted in contest for 
ward by the James F, Lincoln Arc Welding 
2undation. 
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joints were reinforced where neces- 
sary by placing annular channel sec- 
tions above the joints. This latter re- 
inforcement is shown in the illustra- 
tion. 

Welding was the only practical 
method for joining the reinforcement 
members. If riveting had been used, 
cover plates for the internal angle 
bracing would have had to be sup- 
plied. This would have added con- 
siderably to the weight of steel used. 
Also, the riveting process would have 
required more time and expense for 
field layout and drilling of rivet holes. 

No outage costs are chargeable 
against this job since the repair was 
made during an outage for other re- 
pairs on the boilers. However, this re- 
inforcing job is estimated to have in- 
creased the useful l'fe of the stacks by 
about three years, and that fact is im- 
portant at a time when power is as 
vital as it is today. 


Windlass Facilitates 
Breaker Tank Removal 


In order to lower and raise the 
tanks which inclose large oil circuit 
breakers, a windlass has been de- 
signed for attaching to the frame- 
work. Maintenance men use the small 
unit at the 10,000-kva., 23,000 /2,300- 
volt substation of the Westinghouse 
East Pittsburgh Works. 

The windlass is moved from tank 
to tank and is attached by four 4-in. 
bolts to two short upright members 


i 





WINDLASS is attached to framework to 
facilitate lowering and raising tank of oil 
circuit breaker 


on the frames. It has a gear ratio of 
30:1 and an over-all mechanical ad- 
vantage of 165:1. Both drums have a 
diameter of 37% in. Further details 
and an installation are shown in ac- 
companying illustrations. 

To each drum a 15-ft. length of 
f-in. wire rope is fastened. The cru- 
cible cast steel tiller or handrope has 
six strands of 42 wires each with 
hemp cores, is flexible and has 1,500 
lb. lifting capacity. 


-+ Worm gear 
drive from 
operating 

handle 





| ‘4holes for f - 
mounting volts 


OUTLINE of windlass for handling breaker tanks 


15, 1943 


(1661) 109 


























Industrial ° 


Commercial . Rural ° 





OAD SERVICING 


Residential 


Answering Questions 
with Windows 


Portland General Electric Com- 
pany, Portland, Ore., frequently 
makes use of window displays to an- 
swer certain questions that vex the 
public. The answer then stays put in 
the observers’ minds and they in turn 
are able to explain it to others. 

One of the windows illustrated ex- 
plains about hog fuel. It will be re- 
membered that P.G.E. burns hog fuel 
in its steam plant beside the river 
and has there what is known as Mt. 
Osborne, the largest hog fuel pile in 
the world in full sight of everybody. 
Now it happens that most citizens, 
seeing it from a distance, take it for 
sawdust. During sawdust shortages 
and slow deliveries people using saw- 
dust burners in their homes would 
keep calling the company up and 
pleading to be allowed to come and 
get even a few bagfulls, just to tide 
them over until they could get de- 
livery. 

This became such a problem that 
the window was made up as a pub- 
lic explanation. On the wall is a 
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blown up photograph of the plant 
and Mt. Osborne, bordered with 
lights. On the floor is a small heap 
of hog fuel of the type burned in the 
plant, with the explanation that the 
material in Mt. Osborne is too coarse 
to work in a domestic sawdust 
burner. The owner can easily see 
that fact himself. After the window 
had a chance to work for awhile. 
there was a marked falling off in 
such requests. 

The picture of the other window 
shows why so many people cannot 
get connections these days. It shows 
exactly the amount of copper wire 
by weight which constitutes the limit 
the government will allow for any 
one connection. This is explained on 
the placard on the coil. People with 
ideas about building, or buying an 
unwired home or renting some place 
where there is no service, look at this 
very limited amount of wire and be- 
gin to do some figuring themselves 
as to whether they are going to be 
able to get service. The window 
saved a good many from making bad 
moves. Any amount of “telling” 
would not have begun to have the 
same effect. 


UTILITY show windows answer questions in the public mind 
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A Nutrition Program 
Builds Good Will 


In the past cooking schools of the 
Wisconsin Power & Light Company, 
Madison, had been designed to ep. 
courage modern equipment in the 
home. But when the manufacture 
of appliances ceased the company 
found itself with an idle home sery. 
ice department and immediately set 
about changing its pattern of per. 
formance to participate in the goy. 
ernment nutrition program to pro- 
mote the health of war workers and 
their families. The transition in. 
volved some notable breaks with 
tradition.” 

The Wisconsin company entered 
the program for two reasons: (1) It 
naturally wanted to keep its home 
service department intact and _ this 
plan offered a method of keeping 
busy for the duration while there 
were no appliances; (2) it was a 
“natural” program for a utility. The 
program was 100 percent for the 
benefit of the audience. As such it 
could not avoid building good will, 

First step was a refresher course 
for company people at the University 
of Wisconsin, so that their later in- 
struction to others would be ap- 
proved from all angles. Although 
the utility paid the cost of this, other 
women were free to benefit from the 
course and several other utilities took 
advantage of this. 

At first it was hard for some com- 
pany sales veterans to understand 
that there was to be no discussion of 
appliances in the new series and no 
attempts to get the names of women 





ELECTRICAL WORLD @® May 15, 1943 





TRANS 
FOR El 


ELEC 





OUR LIGHTS 
BURN LATE 
HERE, TOO! 





of 


no 


en 





PIONEER MANUFACTURER OF 
TRANSFORMERS, REACTORS AND RECTIFIERS 
FO? ELECTRONICS AND POWER TRANSMISSION 





ELECTRICAL WORLD @ May 15, 1943 


a grim needs keep our 
plants busy day and night, 
producing AmerTran Transform- 
ers, Reactors and Rectifiers. In 
our Engineering Department, 
also, the lights burn late these 
days. Here we are busy apply- 
ing the principles we have 
learned in many years of trans- 
former specialization, to the 
rigorous requirements of our 
armed forces. Much of the seed 
of this war-time development 
work will bear fruit later in the 
more fertile soil of a world at 
peace. 

Some of our war research has 
resulted in pilot models that re- 
veal new performance character- 


istics to meet the advances in 
the electronics and power fields. 
War’s emphasis on economy and 
stamina under extreme load and 
climatic conditions has had its 
effect on our designs. Tests 
show losses lowered, efficiencies 
raised. Ease of installation has 
been stressed. 

Today AmerTran Equipment 
goes to the Government and to 
customers with high priorities. 
Tomorrow we hope to serve 
again those good companies that 
cannot, for the time being, qual- 
ify in either of these categories. 
AMERICAN TRANSFORMER 
COMPANY, 178 EMMET ST., 
NEWARK, N. J. 
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attending. So to begin with, hon, 

- economists leaned backward to ayojj 

Cable Protection UNDERGROUND [iitsants pesreenr aun 

tion was made of the utility or th 

1A OR. Westinghouse Electric & Manufgp. 

turing Company, from which mych 

° of the material was obtained. 

Plane Protection OVERHEAD Heide ch war (cD4GN cl 

gave their full support to the mee. 

ings because it was directed to fag. 

tory people and because it had the 

full backing of the government. |; 

also offered a means of com)ating 

absenteeism due to illness stemming 

from improper nutrition. Plant map. 

agement assisted in the details of ap. 

nouncements, bulletins in the fag. 

tories, and co-operated in other ways 

in getting a good crowd for the open. 
ing to hear the story. 

One reason for the success of the 
meetings has been the fact that they 
have kept economic groups together, 
Notice the type of organizations that 
were reached: 

4-H Club booths at fairs. 

Firemen’s Auxiliary. 

King’s Daughters. 

First Aid, Presbyterian Church. 

Catholic Women’s Club. 

Vocational Adult Class. 

United Auto Workers Club. 

Baptist Guild. 

Junior Chamber of Commerce Auxiliary. 

Royal Neighbors. 


Rebeccas—East and West. 
Methodist Lois Society. 


a 





ae Congregational Aid. rig 
a St. Paul Lutheran Aid. TI 
Ladies Auxiliary, Brotherhood of Train. 
@ Here at home and all over the world wherever Uncle Sam gg SAR EY the née 
is carrying the war to the Axis, safe and efficient operation of wunoe ra ee 
United Nations airports is of the greatest military importance. Ladies’ Aid First Luthegan Church. 7 
, : cn Fj Willing Workers of St. Peter’s. g00 
®@ Vital “nerve centers” of these airports are the cables and one ee ee tions 
i wires of their power, light and signal services. Engineers have tisk Coane kes eet 
a found from experience that the safest place for complete cable oe be 35 ork with 
is protection is underground—housed in Orangeburg Conduits. High School Students Group. will 4 
Adams PTA. 


e Light weight, ease of handling 
‘. and workability make possible 
rapid installation. No scoring or 


Second reason for the success of 
the nutrition program was the avoid: 
ance of pseudo-scientific verbiage. 


ORANGEBURG 
STANDARD CONDUIT 


| 

. ; 

; damaging of cable sheath when for installation with | It appears that practical housewives Quick 
i pulling. No corrosion of sheath at concrete encasement | don’t cotton to calorie stories. Pack mo it 
4 points of contact. No infiltration | ing of lunch boxes and commom © 
i . . ORANGEBURG ; ; Be many 
of corrosive elements at any point sense solutions to cooking problems ; 

y i aye NOCRETE CONDUIT ” X Giv 
of line. Tapered sleeve joint pro- sc ulna ance of the moment appealed to them. fy 4, 
. vides tight joints with perfect concrete encasement More than attendance records al- X Lea 


forded a check. In one town 48 x Ma 
nearby butcher reported that he soldi x Gin 





: alignment of raceways. 


, THE FIBRE CONDUIT COMPANY + ORANGEBURG, NEW YORK four pounds of beef heart daily. The X Gin 
is Ree Distributors: . 
GENERAL ELECTRIC SUPPLY CORP. .. - ee GRAYBAR ELECTRIC CO., INC. day after the meeting 20 pound- olf X Off 
eT eH < ete beef heart was sold to customers. X Dis 





X Dis 


Problems of gas and rubber short: y Ga 


ages were soloed in the remote towns 
of the wide-flung utility territory by = Fer 
looking up retired home economist - yy 
in the vicinities and hiring them 10 ( 

put on the lectures. Much of the | 


Yn | 
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prises’: plan was announced only a few weeks ago! 
The second campaign advertisement has just reached 
the newsstands! Yet even at this early date Frigidaire’s new 
program has created widespread interest and enthusiasm. 

Frigidaire dealers hail the campaign as an exceptional 
good will builder. They are carrying out extensive promo- 
tions in their communities to get full benefit from the 
power appeal of Frigidaire’s WARTIME SUGGESTIONS 
ooklet. They are using it to maintain their identification 
with the Frigidaire business, and to build good will that 
will be increasingly valuable to them as time goes on! 


s of How dealers build good will with 


Train: 




















oid WARTIME SUGGESTIONS a ——= Ss ] 















age. . . : ee . Every day brings thousands of requests for WARTIME SUG- | 
ives Quick to seize at opportunity, F rigidaire dealers are tying GESTIONS heck tne from refrigerator users everywhere. Y 
ack 2 with Frigidaire’s national advertising, and are providing Many request specific information. Others tell how proud i 
refrigerator users with WARTIME SUGGESTIONS booklets in they are of their Frigidaires and how interested they are in ‘ 
+ many resourceful ways: receiving help on today’s food and refrigeration problems. 
ems 
X Giving to store visitors 
X Mailing to Frigidaire users 
al- X Leaving on service calls COMING! «How to make room in a crowded re- 
' 4 X Mailing to store customers frigerator” is the next timely message that will appear | | 
old X Giving to Home Economics classes during May and June in Life, Ladies’ Home Journal, 
Chel X Giving to Red Cross or other groups Woman’s Home Companion, Good Housekeeping, 
off X Offering in advertising McCall’s, Better Homes & Gardens, American Home, | 
X Distributing in cooking schools True Story and Farm Journal and Farmer's Wife, with a 
X Distributing through County Home Demonstration Agents combined circulation of more than 27 million copies. 
X Offering in window displays Watch for it! | 
For Excellence ) 
; eee 
FRIGIDAIRE Division of GENERAL MOTORS 












Peacetime Builders of Home Appliances, Commercial Refrigeration, Air Conditioners 





} a 
in War Production 
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material could be sent by mail and 
cooking utensils were supplied by the 
local branch of the -utility. Thug 
there was no need to travel the twelye 
home service girls to obscure dig. 
tricts. 

Commenting on the effects of the 
nutrition program in his company, 
Paul De Leon, new-business map. 
ager, said: “When you promote 
something for your own advantage 
it is an uphill pull. When you do 
something that is purely altruistic 
and for the public good, as this 
program is, you are amazed at the 
co-operation and publicity that is 
uncapped from every one. This is 
one of the best good-will programs 
we have ever put on, and it succeeds 
because it is not only timely but is 
the most complete thing available 
and does a lot of good right where 
it is needed. With rationing coming 
on, there is little doubt that the in- 
terest in nutrition will very shortly 
reach into upper income brackets, 
and it may be, before snow flies 
again, Wisconsin Power & Light will 
be reaching every income group. 
One thing that is coming out of this 
war is an understanding of nutrition 
hy everybody.” 


Home Dehydrator is 
Flexible, Easily Built 


A low-cost home dehydrator that is 

simple to make and adaptable to vary- 

SHOCK and WEATHER-PROOFED ing climate and other capditten has 
been designed by Thor W. Christen- 
son of Pacific Gas & Electric Com- 
pany. A bulletin telling how to make 
and operate the unit is being issued 
by the utility as a service to cus- 
tomers. 

The cabinet can be built of ply- 
wood, fiberboard, insulating board, 
scrap lumber, or even from an old 
refrigerator box. Heating unit is any 
type small electric heater used in the 
home, or a bank of twelve 100-watt 
lamps. 

An electric fan, while not essential, 
can be fitted at the top of the cabinet 
to speed the drying process during 
the first three hours. In hot climates, 

ee or where products have a high mois- 
Please rush complete data on small-wattage PERMAFLECTOR | ture content, the fan may be used 

Floodlight ST-200 — EW 5-48 | alone during the initial stage. 
| The model cabinet was built from 
| one sheet of plywood and is 20 x 23 
ADDRESS | in.x60 in. high. It is fitted with 
| eight trays, spaced 4 in. apart in the 
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th TO 1000 K.W. GENERATORS 


SomEWHERE on U. S. fighting fronts, thousands of the Burke hand 


generator units shown above are making 1/20 of a kilowatt a very 
important unit of power. Somewhere in between this junior generator 
and the Burke 1000 K.W., D.C. or A.C. generator lies the answer to your 
generator problem. Perhaps you have an old reliable that should be 
retired, but because of the 24-hour schedule that your plant is operating 
under, you just cannot take the time it takes to replace it. Perhaps you 
are expanding and you need more generating capacity. In either case, 
we want you first to know Burke better, and then we want to know your 


problem in detail. Write for our general bulletin today. 


D.C. Equipment to 1500 H. P. 
and 1000 K. W. 


A.C. Equipment to 1500 H. P. 
and 1000 K. W. 


M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
Blocks 
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PERMATOX “A™ 





A Straight Tex's 
Wood Preservative 


) 


aQr answer to 


the “pole shortage” 






oie ee ME MES ac 
Typ.cal iull-iength aipp.ng vat ior the 
treatment of Poles with PERMATOX “A” 


The critical lumber scarcity 
ie makes it imperative to treat all 
4 new poles ... as well as to re- 
my claim and re-use old poles by 


trimming away decayed parts, 
&§ then dipping, spraying or brush- 
ing the clean surfaces with 
be PERMATOX “A” (5% pentachlor- 
om phenol in suitable petroleum sol- 


f vents). 

’ * 

i ; 
Nes This treatment is also effective 
tS for cross-arms, ties, racks, cross- 


ing planks, bridge timbers and 
ay other exposed construction. It in- 
sures control of decay and attack 
of termites or other pests. 





a PERMATOX "A” is available in 
3 economical concentrates, (1 to 5 
4g and 1 to 10), for saving freight 
costs in long shipments. 
e 
Furnished in Two Forms:— 
DOWICIDE 7 


Pentachlorphenol* crystals 


PERMATOX “A” 


5% Pentachlorphenol* in suitable petro- 
leum solvents 


“Manufactured by The Dow Chemical Company 


Write for Bulletin 


ee eee 





ae Oh a 


333 N. MICHIGAN AVE. CHICAGO 
Memphis Portland 
New Orleans New York 


ERLE ANIA RIN REE ANIL I EES. 
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upper porfion of the box. The bottom 
26 in. is left clear for the heating 
unit. 

Drying trays are simply wood 
frames approximately 27$x 18 in., 
either wood slatted or strung with fish 
line. Slats are of 4x 3-in. and tray 
frames and slides of }x 3-in. mate- 
rial, In slatting the trays an opening 
of approximately 5 in. is left at one 
end, and the eight are placed in the 
cabinet with these openings alternated 
from front to back to permit air to 





TWO of the several possible adaptations 
of the dehydrator design 

Heating units are (left) twelve 100-watt 
lamps and (right) a fan-type air heater. Any | 
small electric heater can be utilized. An 
electric fan is not essential, but will speed 
the drying operation during the initial stage, 
or can be used alone where temperatures 
are high or produce contains a particularly 
large moisture content. 


circulate evenly from the bottom up 
through the top. 

When lamps, or any type heater 
except the fan type, are used for dry- 
ing, an opening, 2x 25 in., must be 
cut on each side of the cabinet near 
the bottom. 

Vegetables are shredded and fruit 
sliced before they are placed on the 
trays, which should be covered with 
cloth to protect the produce. Each | 
tray has a capacity of about 14 lb. 
of wet produce. During the drying | 
operation trays are alternated from 
top to bottom as required for even 
drying. With a normal drying tem- 
perature of from 100 to 160 deg., 
average drying time for vegetables 
is from five to ten hours and for fruits 
from eight to twenty-four hours. It 
is recommended, however, that tests 
be made under varying conditions. | 
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SOLID SHANK 


The Strongest 
Known Spoon 


lid shank construction, 
oan by True Tempets : 
universally acclaimed by - 
important shovel ae ne 
roads, mills, mines—as rst i 
service life, utility and efficiency. 


Sturdee Solid Shank 
seven is forged in one pecs 
from a solid bar of wa a le, 
shank and socket are al aoe 
no seams, laps or we s 
break in service. ; 

hain is no stronger than 
uid ronal link. The seuraee 
Solid Shank Spoon has no or 
spots. Its strength is matc - 
and balanced. Every pow i 
light, or communication Co . 
pany who has tried this spoo Me 
now specifies it to the exclusio ; 
of any other type. To start 


: d 
at will save cost an 
rogram th use Sturdee 


crease efficiency, 
Solid Shank Spoons. 


sTuRDE TOOLS 


a TRUE TEMPER 
ProoucT 

















Western pattern, 
Sturdee Solid 
Shank Heavy Duty 
Spoon. Blade, 
shank and socket 
forged in one 





Piece from a solid § i 
bar of steel. 13 f 
Bauge. heat treated | 


f 
s 


blade. xx grade 
hickory or ash 
handle — lengths 

6 feet to 12 feet. 


“ 
* 






Ss RI. 


JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 

20 North Wacker Drive © Chicago, illinois 

Branches and Warehouses with Complete Stocks in 

Principal Cities of the United States 
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Graveyard for Termites 


Tests conducted with Dowicide in field plots in Louisiang 
and Florida have sealed the doom of termites and micy6- 
organisms which cause damage to a wide variety of wood 
and paper products. 


Wood products were treated with Dowicide, plqéed in the 
ground and subjected to most severe condjffons. When 
examined—after prolonged exposure—thé test pieces 
showed remarkable resistance to destructi¥e influences. 












Other equally exhaustive tests with Dowicide have proved 
its effectiveness as a preservative for a wide variety of prod- 
ucts. In such varied fields as textiles, paints, paper and 
leather, Dowicide is considered an indispensable chemical 
product. Practically every industrial requirement for pro- 
tection against the damaging growth of micro-organisms is 
being successfully met with one or more of the seventeen 
Dowicide products. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York «+ St. Lovis * Chicago + Houston * San Francisco * tos Angeles + Seottle 










DOWICIDE’S USE IN POWER TRANSMISSION AND COMMUNICATIONS—Poles and other timbers for outdoor 
use produce longer service and require lees maintenance when impregnated with Dowicide. 
Oil soluble Dowicide 7 and water soluble Dowicide G are both used for this purpose. Either 
is simple to use leaving the wood odorless, free of discoloration, completely paintable and 
efficiently protected from decay and termites. | 


OWICIDE << 





P oud 
« m 


TO INDUSTRY AND VICTORY 


GERMICIDES AND FUNGICIDES 
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The Pinhole Detector automatically spots, classi- 
fies and marks minute holes smaller than 1/64 
of an inch in tinplate racing through a shearing 
line at 1,000 ft. a minute. By detecting these im- 
perfections—most of which would be invisible 
to the naked eye—the science of Electronics is 
helping to protect canned foods against leakage 
and spoilage; protection that is particularly im- 
portant under the rationing program. 


ELECTRICAL WORLD ® 


May 


15, 


1943 
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Exciting as the future of Electronics may be, it is far more than a ‘“‘science of 


tomorrow.”’ Electronic devices are at work today in practically every war industry — 


speeding production, improving products, cutting costs. Here are typical examples 


of Westinghouse ‘“‘Electronics at Work.”’ 





Saving Tons of Tin—Through electronic con- 
trol of high-frequency induction heating, a coat- 
ing of tin thirty millionths of an inch thick can 
now be “‘reflowed’’ to give a smooth, corrosion- 
resistant surface—requiring only one-third as 
much tin as previous methods. 


| 


rv | 
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Removing Oil Mist. created by gear-grinding 
and thread-grinding operations is a highly im- 
portant ap Seiten of PRECIPITRON—the West- 
inghouse electric air cleaner. By removing oil 
mist and returning clean air to the room, the 
load on air conditioning systems is reduced, oil 
smudge which reduces lighting oT is 
eliminated, health of operators is protected. 


PLANTS IN 25 CITIES... 
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For further information on practical applications of Westinghouse Electronic devices, write or phone your 
nearest Westinghouse office, Wesringhous: Electric © Manufacturing Company, East Pittsburgh, Pa, 


Westingh 





Safe Night Landings for giant clipper planes are 
made possible by seadrome lights controlled by 
electronics. An entire landing lane can be turned 
on by shore radio to meet the arriving plane’s 
requirements and guide it to a safe, sure landing, 
even in pitch darkness. 





Heat-treating at 2000° C. can now be controlled 
more precisely than ever before—to insure abso- 
lute uniformity in treating metal alloys and 
chemicals. Minute variations in temperature 
activate an electronic control which increases or 
decreases current entering the furnace. The 
‘“‘Furnatron’’ is the most accurate control ever 
developed for resistance-type production furnaces. 
J-91013 


OUSC ELECTRONICS—— 


OFFICES EVERYWHERE 
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Electronic Meter 


Designed to measure time interval be- 
tween two events which can be converted 
into electrical impulses, new electronic 
time-interval meter consists of an_ elec- 
tronic panel and a phototube with its pre- 





Electronic time-interval meter; operates on 
115-volt, 60-cycle circuit; measurement range 
of time interval of a length between 0.09! 
second and three seconds. General Electric 
Co., Schenectady, N. Y. 


amplifier stage. A standard indicating in- 
strument calibrated in milliseconds gives 
a direct reading of the time interval meas- 
ured. Normal input signals consist of 
changes of light intensity of approximately 
1.4 foot-candles falling on the phototube 
or the making of external electrical con- 
tacts. Accuracy is said to be 2 percent of 
full scale value. 


Reflectors 


New line of “Plaskon” industrial reflec- 
tors is said to use only 13 oz. of steel and 
units are maintained in place by a three- 





Commodore industrial reflector; sizes I5 in. 
and 19 in. accommodate lamps from 220 to 
500 watts. (Cat, No. 1-369, 19 in., illustrated). 
F. W. Wakefield Brass Co., Vermilion, Ohio. 
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point safety suspension. They are supplied 
with fittings for mounting on pipe, box or 
with a strain relief cord. Manufacturer 
claims 75 percent of lamp lumens is di- 
rected downward; 11 percent of total lum- 
ens of bare lamp is directed toward the 
90- to 180-deg. zone, making a total light 
output of 86 percent. 


Push Button 


Designed prima 
rily for crane and 
hoist operation, new 
push button is said 
to be easily adapt- 
able to any machine 
where pilot or relay 
circuits are used. 
As the button is 
pushed in, it moves 
a metal cylinder to 
wipe over a_suc- 
cession of contacts. 
The contacts are 
steel balls mounted 
on springs _ stiff 
enough so operator 
can “feel” succes- 
sive clicks. 


Multiple - speed push 
button: provides up to 
five speeds in a single 
button. (Illustrated— 
Battery of outtons in a 
pendant.) Northern En- 
gineering Works, 2615 
Atwater Street, De 
troit, Mich. 





Composition Conduit 


Asbestos-cement conduit; two thicknesses, for 
installation with or without concrete encase- 
ment, supplied with Flexcaulk coupling. Philip 
Carey Mfg. Co., Lockland, Cincinnati, Ohio. 


Asbestos-cement conduit, intended prin- 
cipally for cable installation, is said to be 
easily cut on the job and easily assembled 
by unskilled labor. Coupling consists of a 
tubular housing of asbestos-cement, to 
which is bonded a liner of mineralized as- 
phalt compound, formed into a_ barrier- 
tvpe. tapered lirer. It is said to permit a 
flexible, self-aligning, water-tight joint 
when assembled with a joint-sealing com- 
pound. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Flow Switch 


New flow switch for resistance welding. 


and other applications is designed to dg. 


tect the lack of proper cooling water tf». 
quired for adequate cooling of ignitro, 


“Electro Thermostatic’ flow switch; available 
in I'f-gal. or 3!/-gal. per minute size jn 
both a 25- or 50/60-cycle, 220/440-volt rating, 
Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa, ° 


tubes. The device consists of a 100-watt 
transformer having a one-turn secondary 
short circuited through a piece of high- 
resistance stainless steel tubing through 
which water from the ignitron tubes flows, 
Furnished with a spring mounting, said to 
insure against excessive tightening of 
switch elements, the switch is available 
with or without inclosing switch cabinet. 


Current Transformer 


Current transformer has __ interleaving 
laminations at core joints said to have 
lower reluctance and magnetizing current 
than with butt joints. Unit is designed for 
use with graphic instruments and for a 
L0-volt-ampere burden. All current ratios 
claimed to be usable with high accuracy 
with 10-va. ammeter on 60 cycles and with 
reasonable accuracy with 20-va. ammeter 
on 25 eycles. According to the manufac- 
turer, the 600-amp. range gives high ac- 
curacy with wattmeter, regardless of power 
factor; 300-amp. range gives high accuracy 
above 85 percent power factor; 150-amp. 
range should not be used with wattmeter 
unless power factor is about 100 percent. 





Split-core current transformer: 150, 300 and 
690 amp. primary; 5 amp. secondary; insu 
lated for use on voltages up to 440. Dime 

sions: 6 7/16 in. long, 6 5/8 in. high, 4 3/ 

in. thick. Opening: | 9/16 in. wide bv 3 | 

in. high. Weight 12 lb. E-te-line-Angus Co 
Inc., P. O. Box 596, Indianapolis, Ind 
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HUBBARD AUTOGAP Lightning Arrester 
“Shoots Out’’ a follow-up arc 


In Texas and other oil districts, when a well takes 
fire, a famous firm of oil field fire fighters is called in 
to extinguish the blaze. This is often acconiplished 
a. ‘shooting out’ the blast after wreckage has been 

eared and the fire confined to the smallest possible 
area, usually the jet emitted from the top of the 
casing. “Shooting out” consists of placing at the 
casing, a heavy charge of gelatinous nitroglycerine 
which, when exploded, destroys contact between 
the gases and the flames so that the continuous feed 
of combustible material to the point of ignition is 
interrupted. There is much more to the trick, but 
in principle, that is the process. 


Hubbard Axfogap Lightning Arresters em 
the same principle, but the “‘fire’’ in t 


loy exactly 


F 


is case, is 


electrical, and the dissipating force is supplied 
automatically by the passage of the current through 
the arrester. When the current is forced around 
core “A’’ and through the minute clearances “B’’ 
to reach ground, the confinement and the contact 
with the fiber surfaces causes an explosion. The 
gases generated are exhausted simultaneously in 
opposite directions through vents. The follow-up 
arc is “shot out” just as the nitroglycerine explosion 
snuffs out a burning oil well. 


For detailed data and diagrams write for an 
illustrated ““Autogap” bulletin containing operating 
data, installation methods, results of tests and other 
pertinent information. 


HUBBARD a.» COMPANY 


PITTSBURGH . . . OAKLAND CALIFORNIA .. 


. CHICAGO 
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You CAN insure your product against 
the ravages of rust and corrosion by 
using Everlasting Fastenings by Harper. 
The word, ‘Everlasting’ refers to the 
alloys—brass, bronze, copper, Everdur, 
Monel and stainless steel. ‘‘Fastenings’ 
refers to bolts, nuts, screws, washers, 
rivets and related “specials.” For all 
practical purposes, they last forever. 


Although the first cost of Everlasting 
Fastenings may be slightly more than 
the price of common steel or iron fasten- 
ings, the total cost is far less. Harper's 
Fastenings save hours and hours of time 
and labor required to replace rusted 
common steel bolts, they prevent failures 
of vital equipment and they keep pro- 
duction rolling regularly. They are not 
affected by ocean salt, tropic sweat, 
certain acids and alkalies and other 
tough conditions. 


The H. M. Harper Company isthe lead- 
ing organization in America concen- 
trating exclusively on fastenings made 
of the non-ferrous and stainless alloys. 


4320 STOCK ITEMS 


. of bolts, nuts, screws, washers, 
rivets and accessories in the non-ferrous 
and stainless alloys. 


WRITE FOR CATALOG 


... and reference book — 80 pages — 
4 colors—193 illustrations—numerous 
tables and other data. Free when re- 
quested on a company letterhead. 


THE H. M. HARPER COMPANY 

2611 Fletcher Street . ° ° Chicago 

Eastern Branch: 45 West Broadway, New York City 
Offices in Principal Cities 
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BRASS * BRONZE x COPPER 
EVERDUR x MONEL x STAINLESS 
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TECHNICAL LITERATU} 
. 
INSULATING MATERIALS—Standard speq , 
cations, methods of testing and suppleme \ 
ary material issued as of December , 
1942, are compiled in a book “A.STWEBI\ 
Standards On Electrical Materials.” Co, Woot 1 
of the publication can be obtained § iy 
American Society for Testing Materig 
260 South Broad St., Philadelphia, Pa, 


4 
at 
$2.50 each. . 


BY 
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Pumps—Four different methods for 
newing worn metal parts, (1) by inachj 
ing and refinishing the worn section, (% 
by building up and refinishing the sect) 
by welding. (3) by metal spraying, and ( 
by electro deposition, including data 
illustrations, are presented in “How 
Recondition Worn Pump Shafts and Rod; 
obtainable from The International Nick 
Co., Inc., 67 Wall St., New York, N. Y, 


Drittinc Rics—Booklet “Electric Dril 
ing Rigs” has tables listing typical 
and d.c, equipment for drilling depths 35 
to 20,000 ft., discusses electric drilling } 
d.c. variable voltage rigs and a.c. equi 
ment, illustrates by diagrams the layp 
of equipment. The 57-page publicatiy 
B-3038 may be secured from Dept. 7-N.2 
Westinghouse Elec. and Mfg. Co., 
Pittsburgh, Pa. 


Furnace Tuses—A report covers the i 
vestigation made to determine the caus 
and remedy for the wastage of tubes o¢ a 
curring in many wet bottom furnace ins! sia 
lations. Copy of publication No. Ka 
“Furnace Tube Corrosion,” may be ¢ 
tained from Edison Electric Institute, # 
Lexington Ave., New York, N. Y.; priced 
cents each to non-members in U.S.A. 


Motor Controts—Manual “Simplifie 
Guide to the Selection and Application 
Commonly Used Motor Controls” presen 
the fundamentals of control with numera 
illustrations and explanatory diagrams, al 
explains how to choose between manu 
and magnetic, and when reduced-voltag 
starting is necessary. Publication GEA 
4015 is available from General Electric G 
Schenectady, N. Y. 


Steet—Standard steel analysis chart out 
lines modifications and changes in analyse 
of AISI, SAE and new NE (Nation 
Emergency) steels up to Feb. 1, 1943, list 
component elements of carbon and free cut 
ting steels, manganese, nickel, nickel chr 
mium, and molybdenum steels, in additio 
to chromium, chromium vanadium, silicon 
manganese and NE steels, Copies may Dé 
obtained by writing on your company’s let 
terhead to the Sales Promotion and Ad 
vertising Dept., American Steel & Wire Co, 
Rockefeller Bldg., Cleveland, Ohio. 


Timers—Tabulated data listing torque, 
time, revolutions, number of contacts, for 
selection of motor required for a specific 
timer, also a description of a synchronous 
motor driven multi-contact timer are col 
tained in Bulletin C-497 available from The 
R. W. Cramer Co., Inc., Centerbrook, (Conn. 


Sroxers—Bulletin “Fundamentals 
Stoker Operation and Maintenance” pre 
sents facts concerning operation, lu) rice 
tion, inspection and maintenance of various 
types of stokers, also a technical paper et 
titled “Some Ways to Avoid High Sioket 
Maintenance.” The 20-page publication ca? 
be obtained from Combustion Engineering 
Co., Inc., 200 Madison Ave., New ‘York, 
N.Y. 
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LONG LIFE! 


Assurance of long life is what you seek in a capa- 
citor — and it's an asset that must be built into it 
by the maker. 

Tobe Capacitors are built to last. From winding 
to shipping, each step is under rigid inspection to 
maintain the high standard set by twenty year’s 
experience—and research is constant to raise the 
standard ever higher. 

Below is shown a Tobe RLO Type Capacitor. It 
is impregnated and filled with mineral oil, made 
with watchful care and—like all Tobe Capacitors 
— rated conservatively. Let us know about your 
capacitor problems. 


LONG LIFE ASSURED 


f RLO-6210 " 
| 2X01 MFD.-600 V.D.C. : 
TOBE DEUTSCHMANN CORP. | 


CANTON. MASS. 


CHARACTERISTICS—TOBE RLO TYPE CAPACITORS 


MINERAL CIL IMPREGNATED — Mineral oil filled + RATINGS: .01 
to 2.0 mfd., 600 V.D.C., .01 to 1.0 mfd., 1,000 V.D.C. 
POWER FACTOR: At 1,000 cycles—.002 to .005 «+ RESIS- 
TANCE: 8,000 megohms per microfarad + TEST VOLTAGE: 
Twice D.C. working voltage rating - TERMINALS TO CASE 
TEST: 2,500 Volts D.C. + STANDARD CAPACITY TOLERANCE: 


plus or minus 20% of nominal 


A SMALL PART IN VICTORY TODAY 
QEVTSCHM AN, 
< 
g 

2 

& 

i. i 
A BIG PART IN INDUSTRY TOMORROW 


Photo Courtesy of Southern Pacific Lines 
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Because of its high conductivity and 
consequent low current losses, cop- 
per has always been the most widely 
used material for bus conductors. 

To these advantages may be added 
such further qualifications as high 
thermal conductivity, high strength, 
high resistance to corrosion and 
ready a railability of accessory equip- 
ment. Wherever modern electrical 
engineering practice dictates bus 


construction embodying structural 
strength, low ohmic and reactance 
losses or effective heat dissipation, 
the wide range of copper bus shapes 
made by The American Brass Com- 
pany will meet every requirement. 

In addition to a complete line 
of copper bus bars of rectangular 
shapes, this Company makes high 
conductivity pipe and tube, strand- 
ed cables and many special shapes. 


Straconda Cygper 


THE AMERICAN BRASS COMPANY—General Offices: Waterbury, Connecticut 


Subsidiary of Anaconda Copper Mining Company + 
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View of Anaconda 
Channel Bus Conduc- 
tors In the new Venice, 
Ilinois, station of the 
Union Electric Com- 
pany of Missouri. This 
station, rated at 240,- 
000 KW,, is one of the 
largest in the world. 





Of particular interest to electrical 
engineers are the ventilated busses 
made from channels, angles, tubes 
and rectangular copper bars. Infor: 
mation, including the suggestions 
of our Technical Department on 
various bus conductors and assen- 
blies, is available on request. 

A new edition of our Bus Con- 
ductor Booklet, C-25, will be sent 
on request. 4282 





In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, On:ario 
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E. D. Youmans to Direct 
Research for Okonite 


E. D. Youmans has been elected vice- 
president and technical director of the 
Okonite Co., Passaic, N. J., and to the 
same position in Okonite’s affiliate, the 









Okonite-Callender Cable Co., Inc., of 
Paterson, N. J. Mr. Youmans, who was 
previously technical manager in charge 
of the Okonite Co.’s research laboratory 
at Passaic, will have the responsibility 
of co-ordinating the entire research pro- 
gram of the two organizations, includ- 
ing that of Okonite’s Hazard Insulated 
Wire Works Division in Wilkes-Barre. 
| Starting with Okonite in 1913, Mr. 
; Youmans obtained his technical educa- 
tien through evening classes at Brook- 
lyn Polytechnic Institute while doing 
daytime work in Okonite’s laboratory 
under the late James P. Millwood. 
He was appointed technical manager of 
Okonite in 1928. His work has been 
concerned with the development of in- 
sulated wires and cables in adapting 
synthetic rubber-like materials to these 
products, particularly for Navy ship- 
board cables. 

He has taken active part in the prep- 
aration of standards and specifications 
in the National Electrical Manufactur- 
ers Association, American Society for 
Testing Materials and the American 
Standards Association, having served as 
chairman of numerous committees in 
these organizations, 
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Well known for his activities in the 
electrical and rubber industries, Mr. 
Youmans did considerable work on the 
wire and cable requirements of the 1940 
edition of the National Electrical Code, 
and he is now co-operating with the 
War Production Board rubber director’s 
offices the U. S. Navy and the U. S. 
Army in connection with the conserva- 
tion of rubber. 


Healy Assumes Broader 
Duties with Sylvania 


F. J. Healy has been appointed vice- 
president in charge of operations of 
Sylvania Electric Products, Inc. He 
was formerly vice-president in charge 
of the lighting division. In his new 
position he will be responsible for all 
manufacturing operations in both the 
lighting and the radio tube divisions 
of the corporation. 

Chester F. Horne, manager of opera- 
tions at the fixture and appliance plants 
in Massachusetts, has been named gen- 
eral manager of the lighting division, 
replacing Mr. Healy. Mr. Horne will 





F. J. Healy 


be responsible for all manufacturing 
activities at the company’s lamp, fix- 
ture, appWance and fluorescent powder 
plants in New England and Pennsyl- 
vania. 





15, 1943 


Both men have been connected with 
the company since its early days and 
both have been prominently identified 
with the company’s development. 


C. W. Higbee Promoted 
by U. S. Rubber Co. 


C. W. Higbee has been made man- 
ager of the newly organized wire and 
cable department of United States Rub- 
ber Co., according to an announcement 























} 























by W. H. Cobb, general manager of 
the company’s mechanical goods divi- 
sion. 

A native of New Jersey and a gradu- 
ate of Rensselaer Polytechnic Institute. 
Mr. Higbee has been with the United 
States Rubber Co. since 1919, starting 
in the company’s wire sales depart- 
ment at Bristol, R. I., where he later 
became factory superintendent. Sub- 
sequently he was assistant manager, 
and then manager of wire sales. 


> Marvin Harucoat, lawyer, Harri- 
son, has been appointed a commis- 
sioner of the Arkansas Department of 
Public Utilities by Governor Adkins, 
succeeding FLoyp SHarp, who resigned 
to become state director of the War 
Manpower Commission. Mr. Hathcoat, 
a native of Harrison, resigned from the 
board of trustees of the University of 
Arkansas to accept the position of util- 
ity commissioner. 


> Joun FIniaw, assistant plant super- 
intendent of the Schuylkill station of 
the Philadelphia Electric Co., has been 
appointed superintendent of the sta- 
tion. He entered the employ of the 
utility in 1912. Before becoming assist- 
ant superintendent in 1940, he held the 
positions of assistant station operator in 
1912, substation operator in 1913, gen- 
erating station operator in 1914, chief 
electrician 1916 and shift engineer in 
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Heretofore, time and gas were wasted when using a hand- 


wheel type valve for carbon dioxide extinguishers. Hence, 
for All-Out action against fire a fast and a gas saving 
type of release was required; an extinguisher that could 
be controlled while being carried . . . without the delay- 
ing time incident to setting a cylinder down to open or 
close the hand-wheel; a valve that would release the gas 
just as quickly as it could be shut off. The new C-O- 
TWO Squeez-Grip valve combines all these requirements. 


Squeez-Grip is a Sensational New Release 


It represents another of C-O-TWO’s contri- fi 

butions to fire protection. With over a decade lin? To, 
and a half of carbon dioxide fire extinguish- / Lagderieh . the / 
ing experience, C-O-TWO originated this all- , Be soot, / 
inclusive Squeez-Grip valve. Carbon dioxide, = / Pireagittd re / 
the fastest non-damaging fire extinguishing / aud "Nietticn | 
agent, can now be released at the base of a / iO ft 3 . 
fire as fast as you can close your hand. Fire | (ers. plas / 

is smothered in seconds, without damage to (“Gir WE) | 


materials or equipment. vid 


W JERSE‘ 


PU Mat ea ae 
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1917. In 1919 he was made assis 
load dispatcher and, in 1922, |oaq 
patcher, He was made superviso; 
load dispatchers in 1928 and asgiy, 
chief load dispatcher in 193] 


> Lester Petrisone, plant envine, 
the Portland, Ind., municipal yj 
for 17 years, has been named supe, 
tendent of the Decatur, Ind., city | 
department, succeeding Martin My 
superintendent since 1913. 




















> Morton ARENDT, assistant profes 
of electrical engineering at Colun} 
University, New York, will retire 
June 30. Professor Arendt has hee 
member of the engineering faculty 
Columbia since 1902. He holds 
patents for inventions including rail 
lighting and a.c. welding equipme 
He has been consultant to the Bur 
of Ships, U.S.N., since 1914, 


> Avpert A. CLarK has been appoin 
Santa Rosa district manager for } 
cific Gas & Electric Co., succeeding { 
late W. W. Shuhaw. A native 
fornian, he entered Pacific Gas & 
tric service in 1917 as a groundma 
becoming district agent at Newman 
1921 and at Lodi in 1937. 


> Frank L. Hattock, who has } 
connected with Consolidated Edis 
Co. of New York, Inc., and its syst 
companies for 33 years, has retire 
Mr. Hallock has for many years be 
concerned with supervisory  traini 


and employee-customer relations. @ BY 
eral years ago he developed such trai \ 
ing programs for the Consolidated Ei Too 
son System, and at the time of his Nic 
tirement he was in charge of distr 

offices and customer service telephor an 
divisions and of the employee trainin pr 
programs for the commercial relatio 

department, with the title of syste v 
commercial manager. Mr. Hallo ( 


served as chairman of committees 
the commercial and accounting sectio 
of the American Gas and Nation 
Electric Light Associations. 















> W. J. Gesuart, treasurer of Formic 
Insulation Co., Cincinnati, Ohio, } 
been elected vice-president of the con 
pany in charge of finances and accoul 
ing. In the announcement publishe 
in the April 10 issue of Execrnic 
Wor .p, page 16, covering the electie 
of five new vice-presidents, Mr. Gel 
hart’s name was omitted in error. Ii 
has been associated with the compat 
for 20 years and has been treasure 
since 1936. Mr. Gebhart has also bet 
elected a member of the board of ¢ 
rectors of the company. 


> Lioyp ARNOLD has been appoint 
assistant to vice-president, finance, ° 
American Steel & Wire Co., subsidia 
of U. S. Steel Corp. At the same tim 
RatpH Raymonp has been appointed 
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ON THE AVENUES of Portland, Oregon . . . everywhere 
throughout New York City ... in city after city... and 
along mile after mile of highweys and by-ways .. . 
Slater Lamps light the way to greater safety and savings. 
For every factor contributing to highly efficient and eco- 
nomical street lighting is embodied 
in each Slater Lamp. Advanced 
BUY WAR BONDS manufacturing methods assure an 
extremely high lumen output at low 
cost. Whether for street lighting, 
traffic lights, fire alarms, or one 
way arrows there is a Slater Lamp 
to meet your needs. Your investi- 
gation of Slater quality and cost 
will prove why they’re a better buy. 





Sawer Kwecimeuc & Mire. Co. 
BROOKLYN, NEW YORK 


MANUFACTURERS OF STREET LIGHTING LAMPS, 
ELECTRONIC TUBES AND EQUIPMENT 














supervisor of organization planning 
succeeding Mr. Arnold. Mr. Arnold 
has been connected with American 
Steel & Wire since 1900. Mr. Raymond 
was formerly connected with the U, § 
Steel Corp. of Delaware in Pittshurgh, 
where, since May, 1942, he has been 
staff assistant in the organization plap. 
ning division. 


Westinghouse Announces 
New Assignments 


Appointment of A. J. Bronold 4s 
assistant to vice-president was recently 
announced by B. W. Clark, vice-presi. 
dent of the Westinghouse Electric 
Manufacturing Co. Mr. Bronold, who 
has been manager of the company’s 
Los Angeles office since 1941, will make 
his headquarters in Pittsburgh. He 
will devote his attention to general 
marketing policies of the company, 
Succeeding Mr. Bronold as Los An. 
geles manager is Walter G. Willson, 
for the past 18 years Westinghouse 
manager at Phoenix, Ariz. Howard §. 
Warren, for the past 21 years an ap- 
plication engineer at Los Angeles, 
Calif.. has been named Phoenix man- 
ager, succeeding Mr. Willson. 

The new Fairmont, W. Va., works of 
the Westinghouse Lamp __ Division. 
Bloomfield, will be managed by John 
Rosevear, who has been connected with 
Westinghouse for 21 years. He former); 
held the position of staff assistant in 
the industrial engineering and equip- 
ment. department of the lamp division 
with headquarters in Bloomfield. As 
manager at Fairmont Mr. Rosevear 
will co-ordinate the manufacturing ac- 
tivities of the fluorescent plant, the new 
glass factory now being built and an 
electronic tube plant. 

Recent Pacific Coast assignments 
included the appointment of Charles 
A. Butcher, formerly assistant to the 
national manager of the company’s 
district manufacturing and repair de- 
partment, to the managership of the 
department for the entire Pacific Coast 
district. and that of Frank H. Robb. 
formerly of Springfield, Mass., to the 
managership of the manufacturing and 
repair department for the Los Angeles 
area. Mr. Butcher succeeds R. E. 
Powers, resigned, and Mr. Robb suc- 
ceeds Charles G. Yarbrough, who has 
retired after 47 years with the com- 
pany. 

J. R. Fulton has been appointed 
assistant to the manager of the in- 
dustrial department. He was formerly 
manager of the company’s marine s¢c- 
tion and in his new capacity has been 
assigned special duties, principally in 
the marine field. C. H. Weaver has 
been named manager of the marine 
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Like sentinels they stand, these sturdy structures of steel that 
support America’s super-highways of electric power. Yet their 


Stayer D> 
Slat 


strength is such that the forces of storm and flood and 

frost leave them untouched. They are built for stresses such 
as they will probably never be called upon to meet. It is this 
dependable sturdiness—also reflected in low maintenance 


cost—that makes Blaw-Knox transmission towers so well-liked 





by operating engineers. Into them go highly specialized 
skills in designing, fabricating and galvanizing. Blaw-Knox 


can be of inestimable help to anyone with a power transmission 





problem. A discussion is invited. 


BLAW-KNOX 
TRANSMISSION 
TOWERS 


a 


2013 FARMERS BANK BUILDING, PITTSBURGH, PA 
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"PROVED IN” LONG AGO 
~~ FOR RURAL LINES 


ing ae 
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IN SERVICE SINCE 1936 


Crapo Steel Conductor in rural primary 
distribution line. Location: Texas. Aver- 
age span length, 600 feet. 





rapo 
: STEEL CONDUCTOR 


The operating efficiency of Crapo Steel Conductors was established 
long before the present emergency. Thousands of miles of these high-tensile, 
low-resistance steel conductors have been giving efficient, reliable and eco- 
nomical service on rural lines since 1936. 


@rapo Steel Conductors afford an unique combination of electrical charac- 
teristics and physical properties never before attained in a ferrous conductor. 
They provide relatively low 60-cycle resistance, low magnetic permeability and 
, low 60-cycle reactance. Their high-tensile strength permits the use of long- 
fi span, low-cost construction; saves man-hours and 
material; reduces maintenance problems. 

@rapo Steel Conductors can be handled and “pulled in“ with 
the same facility as any other conductor. For rural extensions 
authorized by Utilities Order U-I-c, specify Crapo HTC-130 
in No. 6 B.W.G. Stranded (3-wire) — the type recommended 
for this purpose. Ask the representatives of the Graybar Electric 
Company Inc., Distributors, or contact the nearest Graybar office! 


WRITE FOR NEW ENGINEERING MANUAL containing com- 
plete technical information on Crapo Steel Conductors, including 
electrical characteristics and performance, sag and tension data 
and applicable construction practices! Address: 


INDIANA STEEL & WIRE COMPANY 
MUNCIE, - - fos cate 








ll DUCTORS 
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eR 






section of the industrial depart, 
succeeding Mr. Fulton. Mr. We 
has been a member of the marine 
tion for the past three years. 

Herbert W. McKeague, formerly 
sistant purchasing agent in the J 
inghouse Electric & Manufacty 
Co.’s radio division at Baltimore, 
been appointed purchasing agent jy 
transformer division of the comp 
Sharon works. 


PR. W. Davis, assistant manager, ¢ 
trical department, Allis-Chalmers } 
ufacturing Co., has been appoin 
director of the electrical equipny 
branch, general industrial equipn, 
division, War Production Board, 


> FE. J. CAMPBELL has joined the 
of the Wolverine tube division of 
met & Hecla, Detroit. Mr. Camp) 
joined the Wolverine staff after spa 
ing nine years with the Detroit Edi 
Co. He will be in charge of the ek 
trical department. 


> Artuur B. Guise, formerly engas 
in fire and safety engineering for 

U. S. Rubber Co., has joined the Du 
Engineering Corp., Marinette, Wis. 
vice-president in charge of devel 
ment. A graduate of the Massachuse 
Institute of Technology, Mr. Gui 
spent a number of years in devely 
ment work in the petroleum indus 
before joining the Factory Mut 
Laboratories, where he was employ 
from 1935 until 1941. In the lat 
organization he was engaged in {{ 
special] hazard phases of fire protecti 
engineering as well as being resp 
sible for the examination and test | 
first aid fire-extinguishing equipme 
He is a member of the National Fi 
Protection Association. 


P Frank A. Hansen has been co 
pelled, because of ill health, to retire 

active head of the light control divisio 
Ninth Regional Office of Civilian D 
fense. He will be succeeded by F rep 

WELLHOUSE, well-known illuminati 

engineer, on loan to OCD from the Wed 
inghouse Electric & Manufacturing (1 
Frank Hansen founded and is | 
managing director of the Western I 
stitute of Light and Vision and is 4 
tive in the affairs of the Iluminatin 
Engineering Society on “the Pacil 
Coast, having served as regiona! vic 
president last year. Mr. Wellhouse bi 
been continuously connected with West 
inghouse since his graduation fro! 
Cornell University in 1909, with the 
ception of two years spent in the Arm 
in World War I. He served the compat! 
in Boston and East Pittsburgh «nd | 
1921 was sent to the Pacific Co.st, @ 
an application engineer in the powe 
apparatus field, working out of tie Sa 
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MOLONEY 


Hypro-gtectric developments involve the in- 
comm vestment of many millions of dollars. The Power 
Transformers required represent but a small por- 
tion of this investment. Yet, the delivery of elec- 
img’ © trical energy to points hundreds of miles from 
cm the generating source...to vital war industries, 
army training camps, airfields, schools, stores, and 
“@ 6©>homes...depends upon the continuous perform- 
im ance of these transformers. Moloney Power 
Transformers combine all of the qualities neces- 
‘§ =sary to provide dependable service under the 
most severé operating conditions. ..soundly de- 
signed, skillfully fabricated, fully processed, and 
'@ carefully tested and inspected. 
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Here’s a Job for 


POWER TRANSFORMERS 





One of two 48,000 Kva banks of Moloney Transform- 

ers used at a hydro-electric development to step | 
13,200 volts generator voltage up to 161,000 volts | 
for transmission. | 


MOLONEY ELECTRIC COMPANY ° ST. LOUIS, U.S. A. 
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Francisco office. In 1931 he was 


q Ps hase Ui 0 dale Diino pointed to the special work of handj 
Insulation Tester in molded aviation and street lighting. He is pa 
plastic case. Ask for Bulletin chairman of the San Francisco sec; 


1735-W. of I.E.S. and is at present vice-presi 
of the national organization {or 
Pacific Coast region. 





| OBITUARY 


| © Wittiam S. MEGONIGAL, assistant 
vice-president of the Philadelphia f), 
tric Co. in charge of sales, died sy 
denly at his home in Chester, Pa, , 
March 24. Mr. Megonigal started jp 
modest position with the Beacon Li 
Co. in 1900 as a young man. He gq 
transferred to the sales departme 
He specialized in power engineeriy 
and served as manager of the pow 
sales department for more than 
years prior to the assignment to 
last position. 





> ALLAN Maclver, 65, for the past 3 
years superintendent of power a 
maintenance, Boston Terminal Co., dig 
at a Boston hospital on April 9. 





> Ricnarp R. ANDERSON, deputy admi 
istrator of Public Utilities for Rhod 
Island, died recently at Providence. lf 
had been connected with the regulato 
work of the state for 14 years, follo 
ing 35 years in the electric transport 


tion field. 


> Rosert H. AntHONY, 65, New Eng 
' land representative of the G & W Ele 


eo Wh . a : Q tric Specialty Co., Pennsylvania Tran 
- en the need arises for emergency insulation testing of former Co. Schweltenr &@ Contel. & 
s electrical equipment—it calls for immediate and positive R. Thomas & Sons Co., Naugle Pole 


Tie Co., Memco Manufacturing Co 
: ; : F Merit Glove Co., Electroline Co. an 
use, day or night, even in the most remote, isolated, inac- | Minerallac Electric Co., Boston, die 
, cessible locations. The self-contained hand-cranked gen- | suddenly in his office in that city 0 
aay : : 4 May 1. He was a native of East Prov 
be erator is a source of power that is reliable and wholly | dence. R. 1. and in earlier Mic vi 
KS independent of any battery or other outside source. The active in the railroad supply field. M 
Anthony was highly regarded in th 
central station industry in the nort 


4 action. “Megger”’ Insulation Testers are always ready for 


“Megger”’ Tester is a complete unit in itself. 


‘ For occasional use, for periodic tests and for emergency east. 
s tests, your “Megger”’ Tester is always ready. If you do not > Grorce B. Messick, superintenden 
bi , ’ 
have full information on how to use and operate “Megger”’ of the methods division, Philadelphi 


: instruments, write f f; C f the Pock Electric Co., died suddenly in the Bry 
‘ write for a free copy of the Pocket Manual of Nawt Hoanial-6a Marck Oi 30 


c ” . . t 
Megger” Practice, No. 1420-W. result of a heart attack. Mr. Messic 
started as an engineer of the Beaco 
station, Chester, in 1915, and distin 


JA ME Ss G. BIDD L E Cc O. guished himself by his expert knowl 


1211-13 ARCH STREET - PHILADELPHIA, PA. edge of station operation. He wi 
¥ superintendent of Schuylkill station fo 


some years prior to his appoinimen 
to his last position. 


P Artuur G. SHELLEY, Washingto 
representative of Combustion Engineer 
ing Co., died on April 28, in his 
fifty-third year, after an _ illnes: ° 
several months. Mr. Shelley be ame 


Insulation Testers, Ground Testers and Ohmmeters associated with the Combustion En 
gineering Co. in 1933, following a0 


rei 
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perience of some 22 years in the 
action, operation and sale ef stokers 
r two of the large stoker manu- 
cturers. He was located for a con- 
jerable period in the Cleveland dis- 
ict sales office and transferred to 
‘ncinnati early in 1940. In November 
that year he went to Washington, 
_C., where most of his attention was 
pote’ to negotiations for stationary 
quipment. 


S. E. BartLett, who retired in 1940 
manager of the Albany, Wis., plant 
the Wisconsin Power & Light Co. 
ter 20 years’ service with that utility, 
fed on April 28 in a Madison, Wis., 
spital. Mr. Bartlett was 73 years 
d. 


Jean R. ApriAN, 42, a research engi- 
ser at General Electric’s Lynn, Mass., 
sctories, died in that city on April 2. 
e was born aboard a British vessel in 
e Mediterranean and lived abroad for 
hany years. He was educated at the 
niversity of Glasgow, Massachusetts 
stitute of Technology and Harvard 
niversity. 


R. E. JERAULD, assistant to the man- 
ger of Genera] Electric Co.’s Los An- 
eles office, died in that city recently. 
{r. Jerauld was born in Providence, 
_L, in 1880 and was graduated from 
roop Polytechnic in 1902. He en- 
pred the service of General Electric 
o. at Schenectady in 1905 and in 1907 
as transferred to the Salt Lake City 
fice. In 1924 he was made resident 
gent at Phoenix, Ariz., and one year 
tier was promoted to manager of that 
fice. He was appointed to the Los 
ngeles position in 1939. 


WitttaM QO. RENKIN, industrial de- 
igner and engineer, who was associated 
or forty years with the steel industry, 
lied at Lancaster, Pa., on April 16, 
n his sixty-ninth year. Mr. Renkin was 
mong the first to apply pulverized fuel 
» steel furnaces and became an au- 
ority on the process. After several 
ears with plateglass enterprises, he 
became resident manager in charge of 
ganization and construction of the 
lata Iron & Steel Co. in Sakchi, Bengal, 
ndia, and later joined the A. M. 
Byers Co. of Pittsburgh. As manager 
id vice-president of the Quigley Fuel 
0, Mr. Renkin was in charge of de- 
ining and engineering and put into 
bperation coal plants in 37 factories in 
he United States, Europe and South 
America. Subsequently, while occupy- 
ng the position of manager of the in- 
lustrial furnace department of the 
ombustion Engineering Co., of New 
ork, he developed various methods for 
ise in steel-heating furnaces. Later he 
as transferred to the management of 
e Coke Quenching Co., a subsidiary 
f International Combustion. 
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PANELBOARD 


SAFETY FACTORS 


INCREASE WAR PRODUCTION 


Controlled, continuous lighting is essential for increased war 
production. That’s why Federal panelboards are built with 
special safety features to insure perfect control and protection 
of lighting and small power circuits. 


The rugged construction of Federal’s low cost NTPR panel- 
boards, for example, assures permanent alignment of working 
parts to reduce the danger of short circuiting. But there are 
many other safety features, such as—switch ahead of every fuse, 
floating contacts, large wiring gutters. This is true of all 
Federal Panelboards. Follow the leaders—for extra service and 
safety switch to Federal! 





For Complete Panelboard Data 


write for catalog 42. Contains 
all the essential facts on Federal 
NTPR and Mastertype panelboards. 
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War Output Rises 
170% Over 1942 


Volume of war output by the Blaw- 
Knox Co. continues upward, having in- 
creased 10 percent in the first quarter 
of this year over the final 1942 period, 
and about 170 percent over the 1942 
first quarter, William P. Witherow, 
president, told stockholders at the re- 
cent annual meeting. 

Reviewing results of operations for 
the quarter ended March 31, Mr. 
Witherow reported that after providing 
for state and federal income and excess 
profits taxes—based on tax laws now 
in effect—and $200,000 for reserves for 
war and post-war adjustments, net 
profit for the first quarter was $409,764, 
or 31 cents per share, compared with 
$276,624, or 21 cents, for the corre- 
sponding 1942 period. 

Commenting on the payment of 
dividends, Mr. Witherow said: “In 
order to facilitate the output of a 
rapidly growing volume of war pro- 


duction, the ratio of current assets to 
current liabilities has been reduced to 
a point below a 2-to-1 ratio, which, in 
accordance with the restriction in the 
company’s bond indenture, prohibits 
dividend payments. Plans are being 
formulated so that consideration may 
be given to dividend action in the near 
future.” 


Duquesne Adopts 
Proctor “Swap” Plan 


The Duquesne Light Co., Pittsburgh. 
is presenting the new plan originated 
by the Proctor Electric Co. to “swap” 
old appliances in customers’ homes for 
war savings stamps, repair them and 
resell them to help overcome the short- 
age of new merchandise. 

The plan is intended to go through 
electrical appliance dealers, who act as 
headquarters for the purchase of old 
appliances with war stamps, do the 





CHALK UP ANOTHER—Lieut. J. Dougias Gessford of the Navy presents the Army-Navy 

“E” pennant with star for exceptional production to L. D. Canfield, manager of the 

Westinghouse District Manufacturing and Repair Plant, Newark, N. J. The others are 

M. J. Gardinier, president of Local B-1035 of the I.B.E.W., and Capt. W. H. Gardner of 
the Army Air Forces 
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reconditioning, and resell them. The 
dealer benefits in a number of ways— 
especially through keeping his service 
shop operating at capacity, receiving 
scarce parts through dismantling of 
old appliances beyond repair, and par. 
ticipating in the profits accruing from 
resale of the appliance. 

Duquesne’s part consists of advertis. 
ing the drive to bring out the old ap. 
pliances from attics, shelves and cellars, 
through billboards, radio, bill stuffers, 
etc. 


Cutler-Hammer Net 
Up in lst Quarter 


Cutler-Hammer, Inc., for _ three 
months ended March 31, reports a net 
profit of $537,653 after charges, 
$300,000 reserve for post-war adjust- 
ments and contingencies and a_ provi- 
sion of $2,196,663 for federal income 
and excess profits taxes after deduc- 
tion of post-war excess profits tax 
credit. This net is equal to 81 cents 
per share on the 659,998 shares of 
capital stock. 

This compares with a net profit of 
$406.674, or 61 cents a_ share. for 
March quarter of 1942. An inventory 
and post-war adjustment reserve of 
$150,000 was provided in the 1942 
March quarter. 


Okonite Opens New Sales 
Office in New Orleans 


Announcement has been made by the 
Okonite Co., Passaic, N. J., of the 
opening of a new sales office in 904 
Pere Marquette Building, New Orleans, 
La. The new office is in charge of W. 
D. Stroud, sales engineer. The territory 
of the new sales office will include 
Louisiana, southern Mississippi and 
northwest Florida. 


“E” Renewals Announced; 
More New Awards Made 


Continued high output of Fibergla- 
materials urgently required by the 
armed forces has won for the Newark. 
Ohio, and Ashton, R. L, plants ot 
Owens-Corning Fiberglas Corp. renew 
als of the Army-Navy “E” which wa- 
originally awarded last fall. 

Ward Leonard Electric Co., Moun: 
Vernon, N. Y., has also been given a 
renewal of the award. Chicago divisio1 
of Philco Corp. has been awarded the 
“E,” with a white star in recognition 0! 
its continued war production record. 

Additional plants to which the 
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FREEDOM IS NOT FREE~IT IS PRICELESS ~~ BUY WAR BONDS 


TYPICAL DESIGNS 
of 


TIMBER stTRUCTURES 


Topping the ‘spar tree’ preparatory to forestry opera- 
tions. Selective harvesting of fully matured trees in } 
VCMT acolth te htte mela Same aT Mott ath c-Met -T Lib teMe lat M-bcoh 2) Pie 


The TECO Ring Connector spreads 
the load on a timber joint over prac- 
tically the entire cross-section of the 
wood . . . brings the full structural 


strength of lumber into play. 


TIMBER ENGINEERING COMPANY 


NATIONAL MANUFACTURERS OF TECO TIMBER CONNECTORS AND TOOLS 
WASHINGTON, D. C. PORTLAND, OREGON 


WOOD GOES TO WAR — An MGM Technicolor short by James A. Fitzpatrick. Ask your theater when you can see it. 
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* 2615 Washington Ave. « St. Louis, Mo. 


FIXTURE! 


HE GUTH Fluorescent Line is scientifically 

engineered to provide an ideal fixture to 
meet every industrial lighting need. There are 
many different GUTH Fixtures—each with a 
modern Non-Metallic Reflector finished in 
"300° White" Baked Enamel to actually deliver 
more light than Porcelain Enamel Steel 
Reflectors! 


No matter where the installation goes—no mat- 
ter what level of illumination must be main- 
tained—you'll find the right lighting answer 


in— 





ol MAZE-LITE for 2-40 


o 2-100 watt with 7 


" FLUOFLECTO 
2 rows of 


tion lighting 








award has been given include the Ley: 
Foundry and Machine Division, (ro, F 
ton, Pa., and the Martins Ferry qj 

sion, Martins Ferry, Ohio, of th. Blam Gover 


Knox Co. electri 
try. F 

a . 
pre in 


Manufacturers Issue 
Earnings Reporim *?" 


erally. 
Electrical manufacturing companig showed. 
have recently issued corporate repo were 


: ; mand 1 
covering 1942 operations: accesso 
A pol 

Potarow Corr.—-Including wholly owne Piss ie 
subsidiary, International Polaroid Corp aie é 


total income from all sources, $4,119,19 ow 
compared with $1,032,425 in’ 1941, Neuro 
profit, after depreciation, amortizatio) Od | 
write-offs, $281,114 State and Federal js Y eceill 
come and excess profits taxes and alte Fest qui 
transferring $50,000 to reserve for continfi which : 
gencies, was $97,831. Current assets on the pro 
December 31, last, totaled $2,222,851 anj the pro 
current liabilities, $1,726,926. materia 


Century Exectric—Net income $46), volume 
079 on net sales of more than $11,000,00,mm owe? * 
compared with $659,738 in 1941 on salem ‘al¢s- 


of about $7,900,000. Taxes are estimate Civil 
at $1,093,000 for 1942, compared with $269. ‘inental 
000 the year before. wae 

ing Ne 


Howe.t Evectric Motors—Net incom cent hi 
$235,802, equal to $1.18 a share Om-199,239M byt is 
shares of common stock, compared wit ing tot 


$189,560, or 95 cents a share in 194). corresp 

Arrow-Hart & Heceman Exectaic—gm (on™ 

cluding domestic subsidiaries, net income il, 

$743,350, compared with $1,117,601 fog ‘°" a 

1941. Before Federal income and exces mS ; 
is 0 


profits taxes net profit was $2,475,050 las 










year, against $2,917,601 in 1941. the nit 
e 

Rece 

i to pres 

“Bond Wagon” Campaign contrag 

. include 

Launched by Hotpoint pits! «: 

anton, 

Hotpoint’s “Bombers Today—Bungef Califor 

lows Tomorrow”—campaign of 1942 i —e 

scheduled to play an encore in 1% leeds 

under the slogan— “Get Aboard thi i, Ray 

Bond Wagon.” In nationally circulated New 


magazines full-page ads are beginning freight 
to appear, illustrating kitchens that will add “ 
be available after victory. Caption jo: -a¢] 
like “Some Day We'll Have the Electrief All suc 
Kitchen That Bonds Bought” give thm cut 
planning homebuilder of tomorrow 4 oe 
real purpose for saving war bonds. dental 

Last year’s campaign won official rec stee! | 
ognition from the Treasury Departmentgg Shasta 
in the form of a citation “for distin- r i 
guished services in behalf of the wal per lin 


savings program.” ment ¢ 
The 1943 “Bond Wagon” campaigi Bay r 
. . s hor “ep 
will be presented this year to the entire a 


building industry through co-operatiOf early 
with public utilities, recognizing thei farer 


community of interests between the ee 
hundreds of thousands of families thi | i, 


will want to build homes after the WUHH of ord 
and the various organizations andi moi ors 
agencies that will build and_ servic =o 
those homes. hed wal 
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Field Reports on Business 


Government buying continues at a steady pace and covers a wide range of 


ing individuals to build their own small 
dehydrators by utilizing a convection 


© Bla 
electrical machinery and materials. Retail trade is brisk throughout the coun- 
iry. Planning for public welfare in the post-war period is taking concrete form, 
preliminary estimates of materials being under preparation. 

ie NEW YORE 

50 ' Reports from the heavy industries, gen- heater or bank of 100-watt lamps. 


erally. continue favorable. Retail trade 
pani showed up exceptionally well the past 
nie week, as warm weather increased the de- 

CPore mand for seasonal merchandise, chiefly 

accessories and apparel. 
ig Reports for the first quarter that have 

Con peen issued by 260 industrial companies 
191% show a combined net income after taxes of 
; os approximately $254 million, which is 7 
‘+ NGM vercent higher than the $237 million re- 
7allouMl yorted in the first quarter of 1942, but 24 
percent lower than the $334 million in the 
first quarter of 1941. Numerous companies 
which a year ago were at a low point in 
the process of converting their plants from 
the production of peacetime goods to war 
materials are now showing gains in both 
volume and earnings, though in most cases 
wane margins of net profit per dollar of 
saies. 

Civil engineering construction in con- 
tinental U. S. for the week ended May 6 
tetaled $72,237,000, according to Engineer- 
ing News-Record. This volume is.53 per- 
cent higher than in the preceding week, 
but is 83 percent below the record-break- 
ing total of $434,955,000 reported for the 
corresponding 1942 week. The week’s 
construction brought 1943 volume to 
$1,290,346,000, an average of $71,686,000 
for each of the eighteen weeks of the year. 
On the weekly average basis 1943 volume 
is 59 percent below the $3,326,739,000 for 
the nineteen-week 1942 period. 


PACIFIC COAST 


Recent large new awards cover additions 

: to present government facilities and even 
Qn contracts for new locations. Expansions 
. include an $11,972,524 award for naval hos- 
IN pital and convalescent quarters near Pleas- 
anton, Calif.; a $1,540,700 addition to a 

ngé@® California naval air station; $1,866,340 for 
2 ifm miscellaneous marine installations in south- 










1O4jmme ern California ; and smaller subcontracts, 

th largely electrical, amounting to $2,000,000 
in Bay area. 

ated New locations include a Colorado air 


rings freight terminal; an air modification cen- 
wilag ‘'. costing in excess of $3,000,000 also 
in Colorado; and a $1,000,000 award for 
fm barracks and housing in Idaho locations. 
trea All such construction will soon be reflected 
the in current electrical business. 

, a. ttecent orders cover wiring for dehydra- 
tion and guayule robber plants in many 
scattered locations; $27,067 for structural 

ecM™ stecl in 230 kv. Kennett switchyard of 

ent Shasta Dam system; fifty 20 kw. marine 

‘ing 8nerators, costing $57,000; 150 motors of 

3 to 10 hp., value $27,000; 3 carloads cop- 
per line and ground wire; a $140,000 ship- 


| ment of welding sets and electrodes for a 
fm Bay region shipyard; and 550 fractional 
ire %OC-epower motors for pumping outfits. 


\ better-than-average rainfall in the 
" early season has tapered off suddenly, and 
(@ ‘armers predict that only another jheavy 
helm tain will enable California to attain its 
aim $1,100,000,000 agricultural budget, and this 
ie Pinion is reflected in considerable increase 
i of orders for small pumping or pressure 
motors, Pacifie Gas & Electric Co. is 
(f/m carrying on extensive educational work in 
northern California, site of most of de- 
hydration plants for overseas shipment, urg- 


on 
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CHICAGO 


Including new contracts valued at 
$8,941,787 undertaken during April the 
Chicago area in the first four months of 
1943 has increased its factory facilities by 
industrial developments worth $58,219,937. 
Industrial developments recorded during 
the month of April involved additions to 
local precision machine shops and new 
major expansions of war plants erected 
during the past two years. 

In the period of April 23 to May 6, 
one hundred forty-eight Chicago area con- 
cerns received 250 war orders. These fed- 
eral contracts totaled more than $16,862,000. 

Department stores sales in Chicago for 
the week ended May 1 were 5 percent 
below the corresponding week a year ago, 
but a gain was shown for the four weeks 
ending May 1 over the same period last 
year, the Federal Reserve Board reported. 

Wide divergence in trends of Chicago 
business for March is evident in an analysis 
just released by the Chicago Association 
of Commerce. Compared with March, 
1942, practically all indices reflected the 
effect of the war economy. Payrolls showed 
gains; actual pay for factory workers was 
up 30.5 percent over last year; personnel 
affected increased 10.8 percent. Local 
public utilities had a good month. Con- 
sumption of electric power was up 13.5 
percent, against an increase of 7 percent 
a month earlier. 


NEW ENGLAND 


Boston City Hospital bids for installing 
A.C, standby service were received last 
week for a project which will cost in the 
neighborhood of $30,000. Boston Edison 
is installing about 20,000 Dennison dimout 
shields on street lamps in its territory, the 
design allowing radial wave reflectors to 
remain in place. Radio transmission ap- 
paratus and supplies for wiring in signal 
stations and coast guard mounts are still 
active leaders in the electrical market. New 
construction projects are limited to press- 
ing Army needs. Raytheon Production 
Corp., Newton, Mass., has been authorized 
an allotment of $90,000 for adding to its 
plant. Six new buildings costing $455,000 
will be erected by the Springfield (Mass.) 
Bronze & Aluminum Co., including a pat- 
tern shop and a garage. A $50,000 bank 
building contract was been awarded to 
F. Grande & Son, Medford, Mass., and 
several small contracts averaging $1,000 
up to $5,000 have been awarded for im- 
provements in government buildings in 
New England. 

Factory expansion and changes in the 
Boston area are accounting for moderate 
sales of small motors and control equip- 
ment. An order for friction tape amount- 
ing to about $25,000 was placed by the 
Navy with a Massachusetts manufacturer 
recently; tenders were submitted by Massa- 
chusetts manufacturers for furnishing a 
large group of radio operators’ cabinets, 
and among other current quotations are 
listed resistors, capacitors, magnet wire and 
electric cable, and small switches. New 
England retail trade is unusually brisk. 


1S. 1943 








The SMALL BOLT 


, 7 in the Fargo Connector cuts 


friction ty a minimum, tight- 
ens the tap in smooth, easy 
turns. Clean, precisely ma- 
chined threads in both the 
bolt and connector body fur- 
ther assure easy, friction- 
free turning and high pres- 
sure contact at low torque. 
And remember, you can 
count on a Fargo to “grip 
like a vise” even after years 


of repeat use on the line. 


Made by FARGO MFG. CO. 


Distributed by 





LINE 
MATERIAL CO. 


MILWAUKEE «+ WISCONSIN 
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TUNED FOR BATTLE 


Advanced developments by Doolkitl for critical 
WAR EQUIPMENT today means better communi- 
cations for your peacetime needs tomerrow. 


To Assure Victory 


Buy More U. S. War 
Bonds and Stamps 











SAVE HOURS OF WORK 
WITH BETTER TOOLS!. 


No. 765 CABLE PULLER 


This handy Greenlee Cable 
Puller clamps right on to the 
conduit through which cable 
is pulled, is easily carried to 
the job, can be set up in a 
jiffy, and is easy for one man 
to operate with one or two 
cranks and will save many 
hours of work when pulling 
in cables. 


KNOCKOUT TOOLS 


Enlarge holes without long 
tedious drilling, reaming and 
filing with Greenlee Knock- 
out Punches and Cutters. 
This handy tool is inserted 
in a knockout or a small 
drilled hole and a smooth 
accurate hole can be quickly 
cut by turning the drive nut 
with an ordinary wrench, 








GREENLEE TOOL CO. 


1805 COLUMBIA AVE. 
ROCKFORD, ILL. 
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Builders of Precision Radio Communications Equipment 


7421 S. Loomis Bivd., Chicago, U. S. A. 


@ Here are a few of the Greenlee 
Tools that are especially engineered 
to save hours of work — to conserve 
manpower! On many jobs they save 
up to 75% on time and labor costs. 
They are available for essential users 


COMPLETE LINE OF BENDERS 


For any bending job there's 
a Greenlee Bender. Small 
hand benders and powerful 
hydraulic benders for con- 
duit, pipe and tubing from 
14 to 4\o-inch size. They 
are easily operated by one 
man, save the cost of many 
manufactured bends, and 
are easily carried to the job. 





HYDRAULIC PIPE PUSHERS 


Greenlee Pushers eliminate digging long trenches, tearing 
up lawns, breaking through concrete, backfilling, and tamp- 
ing when installing pipe or con- 
duit underground. Only a short 
trench is required and one man 
can easily push the pipe by 
pumping the handles. Pays for 
itself on the first 
or second job. 







WRITE FOR FREE COPY CATALOG 33E 
Find out how these and other Greenlee Tools for 
the Electrician, Carpenter, and Plumber can help 
speed up your jobs... write for Catalog 33E. 
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| G. E. Employees Earn 
$382,039,000 in 194) 


Total earnings of General Electr, 
employees amounted to $382,039,000 fo; 
1942, compared with $257,400,000 , 
year earlier, an increase of 48 percent, 
President Gerard Swope has ap. 
nounced. The average number ep. 
ployed during 1942 was 139,939, com. 
pared with 109,689 during 1941. Aver. 
age annual earnings per employee 
amounted to $2,730 in 1942 compared 
with $2,346 in 1941, and were the 
highest in the history of the company, 

There were 160,299 employees o, 
the company’s payroll on December 3]. 
1942, including 48,719 women. This 
represented an increase during the past 
year of 37,459 in the total number of 
employees and 19,322 in the number 
of women employees. General Electric 
employees in military service at the 
end of the year numbered 21,280. 

Between May 1, 1941, and December 
31, 1942, employees paid for United 
States war bonds with a maturity value 
of $41,200,000 and as of December 3), 
1942, 91.7 percent of all employees had 
authorized payroll deductions for the 
purchase, at an annual rate, of U. § 
War Bonds with a maturity value of 
$52,200,000. 


A.S.A. Issues New 
Radio Parts Standard 


First aid for home radio receivers 
off the air because of defective trans- 
formers or chokes is promised in the 
new war standard for replacement of 
these critical parts, just issued by the 
American Standards Association. The 
new standard, “Power and Audio 
Tray:formers and reactors, Home Re- 
ceiver Replacement Type,” covers the 
performance and quality. requirements 
for a simplified list of 14 such units 
which, it is estir.ated, will be suff- 
cient to service about 90 percent of 
the radio sets now in operation. 

This is the fourth series of standards 
for radio replacement parts being de- 
veloped by the A.S.A. with the co- 
operation of the radio industry, OPA 
and WPB. 


Names District Manager 


Tri-State Supply Corp. has ap- 
pointed Bert Deleray San Franeisco 
manager. For several years Mr. Del- 
eray has been manager of the Los \n- 
geles office of Westinghouse Lamp (o. 
In announcing Mr. Deleray’s appoint: 
ment, A. H. Howard, secretary and 
general manager of the company, stated 
that an office of the company would be 
opened soon in Seattle. 
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nmpOOKS RECEIVED 


1 

TT eeport of Oil Engine Power Cost for 1941— 

a b blished by the American Society of Mechanical 
ng neces, 29 West 39th Street, New York. 44 

It, Bi oes. Price $1.25, 

. Tabulated operating and cost data in 

n 


Hetail for 151 slow-speed stationary diesel 
)} Mplants with comparative data on many 
». Bibovering twelve years, 
€ 
Industrial Instruments for Measurement and 
( ontrol. By Thomas J. Rhodes. Published by 
cGraw-Hill Book Co., New York. 573 pages, 
ystrated. Price $6. 


While a unit in the Chemical Engineer- 
M Bng Series, this book by a practicing indus- 
rial engineer is equally significant to power 
lant staffs and industrial electrical engi- 
eers because it gives explanations of the 
esign objectives and functional perform- 
ance of indicating and control equipments 
‘ Bivhich would otherwise require the study 
. Hof dozens of manufacturers bulletins. Even 
hen, few such bulletins reveal the princ- 
iples and details as lucidly for such items 
as gauges, thermometers and pyrometers, 
fow meters, liquid-level and telemetering. 
The latter third of the pages is devoted to 
the theory and functional principles of 
auotmatic control of combustion and other 
industrial processes; flow and_ pressure, 
regulators, servo-operated mechanisms, 
pilot valves, throttles, proportioning, float- 
ing, pH meters, etc., are identified and 
discussed, 


A Guide to Cathode Ray Patterns. By Merwin 
Bly; John Wiley & Sons, Inc., New York, 39 pages, 
illustrated. Price $1.50, 


Facility in interpreting deflection pat- 
terns is an art, for many it is something 
they yearn. This spiral-bound 8 x 11 note 
book is devoted wholly to 175 sketches 
(with concise captions) that tell what typ- 
ical patterns signify as to phase departures, 
frequency effects, Lissajous, modulations, 
sine distortions, resonance and tube char- 
acteristics. The compiler and classifier is 
associate engineer in the Navy. It is an 
“at-the-elbow” reference for the occasional 
oscillographer. 











College Physics. By Henry A. Perkins. Prentice- 
Hall, inc., N. Y. 802 pages, illustrated. Price $6. 


Revision of the 1938 edition of this text 
book has retained all the unusually ef- 
fective self-help attributed while moderniz- 
ing the treatment by incorporating the 
electrophysics of the fluorescent lamp, 
electron microscope, the mestron and nu- 
clear fission, as well as simplifying the 
formulation for Newton’s second law and 
~ troublesome gravitational measure of 
orce, 


Dictionary of Science and Technology (English, 
French, German, Spanish). By Maxim Newmark. 
- apical Library, New York. 386 pages. 
Translator and teacher of foreign lan- 
guaves in a polytechnical institution selects 
10,000 American scientific and technical 
terms and gives their French, German and 
Spanish equivalents along with their gen- 
der. To avoid duplication, these are referred 
(by item number) to the English entry. 
Con-equently there are some 50,000 terms 


In tie book and sampling shows that ap- 
proximately 5,000 are exclusively electrical 
terms. Omission of “amortisseur winding” 


ls e\cusable, but of “bridge” and “reactive 
power” js Jess so, without, however, de- 
tracting materially from the handy useful- 
hess of this four-language dictionary for 


electrical folk. 





ELECTRICAL WORLD @ May 


Ittakes TOOLS to winthe war 


Don’t abuse 


them! 
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Since 1857 


Most tools do not wear out. They are broken, damaged or 
lost long before they serve their full life. Conserving tools 
will add months, even years to their usefulness. 

As a contribution to this tool-conservation program, we 

DISTRIBUTED THROUGH pave prepared a booklet packed with suggestions on the 
care and safe use of tools. A copy of this booklet will be sent 
to anyone interested. 


JOBBERS 
Foreign Distributors: 


International Standard 
Electric Corp., New York 


ca 


a 


broken tool is a ‘‘break’”’ for Hitler. 


Mathias Klein & Sons 
Write for this 3200 Belmont Avenue, Chicago, Illinois 
free booklet on Gentlemen: Please send me without charge a copy of the booklet 


WOON’ fhe care and “Long Life to Tools.” 
oe” 4 CSafe use of 


z 
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2400 BELMONT 





MANUFACTURERS OF LINEMEN’S AND ELECTRICIAN’S TOOLS AND EQUIPMENT 


15, 1943 


AVENUE, 


CHICAGO 
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NE of the indications of a good workman is the way he 
O cares for tools. Today, with the Army and Navy demand- 
ing quality tools in unheard-of quantities, there are few that 
can be spared for civilian needs. It is doubly important then 
that we make every tool we use give its full measure of service. 


Handle tools carefully—treat them well. Quality tools 
are built to stand hard use—not abuse. Remember that a 
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RELIABLE 
Connectors 





Save Time 

by using 
solderless connectors 
with accurately fitting 
precision threads which 
insure easy, permanent 


installations. 


Save Copper 

3 by using 
these connectors which 
are good as new after 
being salvaged. 


EASY TO INSTALL 
LOW IN COST 
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LOVER 30 YEARS SERVICE TO THE UTILITIES. 
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Sales Opportunities 


Ou1o—Ohio Public Service Co., Cleve- 
land, has authorized immediate construc- 
tion of new transmission line from steam- 
electric generating station on Ohio River, 
in course of erection for number of months 
past, to connection with main high-tension 
system. Work will include switching sta- 
tion and other operating facilities. 


PENNSYLVANIA—Murray Corp. of Amer- 
ica, Inc., 7700 Russell Ave., Detroit, Mich., 
manufacturer of steel automobile bodies, 
steel stampings, etc., plans new plant for 
production for government, comprising sev- 
eral one-story buildings, with machinery 
and electrical equipment for large capa- 
city. A power substation is planned. En- 
tire project will cost about $4,000,000, 
with financing by Defense Plant Corp. 


Itt1nois—War Department, Washington, 
D. C., has approved plans for new army 
general hospital, comprising large group 
of one-story buildings for wards, clinics, 
barracks, mess hall, administration build- 
ing, shops and miscellaneous structures. 
A power substation is planned, with elec- 
trical distribution system and complete 
service facilities. Alse a power house for 
central-heating system, mechanical laun- 
dry and other operating units. Construc- 
tion contract is scheduled to be awarded 
soon. Entire project will cost about $4,000,- 
000, and will be supervised by U. S. Dis- 
trict Engineer Office, 222 North Bank Dr., 
Chicago. 


Wisconsin—State Department of Public 
Welfare, State Capitol Building, Madison, 
has plans under way for new power plant, 
80x120 ft., and 60 ft. high, at State Prison. 
Estimates of cost will be made and appro- 
priation arranged in near future. Also, ap- 
plication will be made for a priority rating. 
Roger C. Kirchhoff, address noted, is state 
architect. 


GeorciA—Firestone Tire & Rubber Co., 
Akron, Ohio, plans plant for production for 
government, including main one and multi- 
story building and several auxiliary struc- 
tures, with machinery and electrical equip- 
ment for large capacity. Cost estimated 
about $600,000, with financing by Defense 
Plant Corp. Work is scheduled to begin 
soon, 


Nortu Daxota—Civil Aeronautics Ad- 
ministration, Washington, D. C., and dis- 
trict office at St. Paul, Minn., will begin 
work soon on new airport project compris- 
ing hangars, shops and _ miscellaneous 
buildings, with electrical equipment. Also 
lighting system, with distribution lines and 
control station. Entire project will cost 
about $950,000, and appropriation in that 
amount has been authorized. 


FroripA—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., has 
approved plans for naval air station, com- 
prising hangars, shops, warehouses and 
other buildings, with mechanical and elec- 
trical equipment. Also barracks and other 
housing structures. A power substation is 
planned with electrical distribution lines 
and service facilities. Entire project will 
cost about $15,000,000. Contract for build- 
ing erection has been let to Byrnes Con- 
struction Co., care of J. W. Shelton, pur- 
ne agent, San Carlos Hotel, Pensa- 
cola. 


New YorK—E, I. duPont deNemours 
& Co,, duPont Building, Wilmington, Del., 
has contracted with government for con- 
struction and operation of new plants for 
production of chemical products for war 
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service in New York and Virginia, es 
to comprise several processing and prog 
tion buildings, with auxiliary structyp 
and machinery and electrical equipy 
installation for large capacity. Em 
project will cost about $4,400,000, 
financing by Defense Plant Corp. P 
posed to carry out work at early date, 


On1o — War Department, Washingty, 
D. C., has conipled plans for new ar 
general hospital, consisting of a group , 
over 100 buildings, one and two-story, jy 
cluding shops, warehouses, clinical 4) 
storage units, mess halls, guard house, a4 
ministration building, barracks and ot} 
structures. A power plant will be by 
for light and power service, with compley 
electrical distribution system and servic 
facilities. Also mechanical-laundry pla 
central-heating station and other operatir 
units. Bids are being asked for constry. 
tion of various buildings at different ting 
Entire project will cost about $6,000,00, 
Wilbur Watson & Associates, 4614 Prospeq 
Ave., Cleveland, are architects. U. S. Diy 
trict Engineer Office, 925 New Feder 
Building, Pittsburgh, Pa., will supervie 
project. 


West Vircinta — Explosive Product 
Corp., Washington Building, Washington, 
D. C., plans power plant in connection with 
housing development and hospital. Proje 
will comprise group of over 15 building 
and is reported to cost in excess of 
$1,500,000. It is understood that financing 
will be provided by the govern:nent. Work 
is scheduled to begin soon. Workmen‘ 
Housing Corp., 2000 West 25th St., Cleve 
land, Ohio, is architect and engineer. 


Ittinois—Wyman-Gordon Co., Worces 
ter, Mass., manufacturer of steel forgings 
etc., plans expansion in plant for produc 
tion for government, including several nev 
buildings, with installation of machine 
and electrical equipment for large in 
creased output. Cost about $1,400,00), 
with financing by Defense Plant Corp. 


FLorma—Bureau of Yards and Docks 
Navy Department, Washington, D. C., has 
approved plans for additional buildings a 

aval Air Station, including hangar, 
shops, warehouses and other building: 
with electrical equipment installation. Al» 
extensions in distribution lines for in 
creased services. Entire project will cos 
about $1,434,900. Contracts are being 
awarded for building erection, and work 
will be placed under way soon. 


Onto—Dayton Power & Light Co., Day 
ton, plans development of new source 0! 
water supply, to include pumping station 
with motor-driven pumping units, control: 
and other facilities. Entire project is re 
ported to cost close to $100,000, with pipe 
lines, etc. H. P. Jones & Co., Toledo Trust 
Building, Toledo, are engineers. 


Itt1no1s—Clearing Machine Corp., 64% 
West 65th St., Chicago, manufacturer of 
hydraulic and pneumatic presses, etc. 
plans expansion in plant for production 
for government, including new building 
and installation of machinery and electrical 
equipment. Cost about $215,000, with 
financing by Defense Plant Corp. 


Texas—City Council, Dallas, is consid: 
ering purchase of site for new municip@ 
airport, to be carried out in conjunction 
with Civil Aeronautics Administration, 
Washington, D. C., including hangars. 
shops and other buildings, with electrical 
equipment. Cost estimated about $5.000.000. 
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NON - CRITICAL, 
therefore available in 
any quantity for im- 
mediate application. 


HT RATIO 


PROMPT SHIPMENT in all sizes and 
thicknesses in which now produced. 


ai 


LAMINATED LIGNIN 


TIC 


7) eee Lea INSULATION .. - - 


LIGNOLITE has all of the vital qualities that make it ideal for standardization 
and for wide application. Investigate this material now for your immediate 
needs or its possibilities as regards your future planning. 

Suggested uses are for Clamps and Supports for Busses in Metal Clad Switch- 
gear — Circuit Breaker Bases — Switch Connectors — Insulating Supports — 
Relay Bases—Switchboards—Panel Boards—Spool Heads—Insulating Wash- 
ers—to replace Steel in Metal Clad Switchgear—Cabinets to house Electrical 
Equipment—Name Plates for Electrical Equipment—Terminal Strips, etc. 
LIGNOLITE is available in black color with either a satin or molded sand blast 
finish. The following sizes are now produced—46-inch x 46-inch and 28-inch x 
72-inch sheets in thicknesses from 1/64th to 5,-inch inclusive and 40-inch x 
40-inch sheets in thicknesses of 54-inch to 2-inch inclusive. Also available: 
febricated parts to your specifications. 


MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Miils Co. 


ROTHSCHILD WISCONSIN 


May. 15, 1943: 
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Free 
SAMPLE 


Get a sample of 
LIGNOLITE. In- 
spect it. See its 
possibilities. Write 
today. No obliga- 
tion. 

Also ask for copy 
of our bulletin con- 
taining specifica- 
tions and test data. 
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Rugged Ohmite Rheostats and Re- 
sistors assure dependable electrical 
control. They’re built right . . . with- 
stand shock, vibration, heat and 
humidity . . . and keep going! Wide 
range of types and sizes makes them 
readily applicable for innumer- 

able applications. 

‘ K ana » 


4 Write on company let- OHMITE 









terhead for Industrial 
and Engineering 
Manzal No. 40. 


: 9000080 0000000000000096 





Send 10c in coin 
for Ohmite Calcu- 
lator. Solves any 
Ohm's Law Problem 





OHMITE MANUFACTURING CO., 4949 Flournoy St., Chicago, U. 
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STANDARD AND SPECIAL 
Design 


PORCELAIN INSULATORS 


TRANSFORMER BUSHINGS 
INDOOR BUS SUPPORTS 
RACK SPOOLS 
POT HEAD PORCELAINS 








| Recent Legislation 


New York—Governor Dewey has ap. 
proved the Warner bill as chapter 799 
laws of 1943, providing for interstate ¢, 
operation for use, conservation, protection 
and equitable diversion of water resource; 

| in Delaware River basin to meet presen; 
and prospective needs for domestic anj 
municipal water supply ; water power and 
| control division shall act as agent of state 


Oxnto—Senate utilities committee ha 
recommended passage of a measure to re. 
| vise the method of computing the value of 
| utility properties for rate-making purposes 

The measure, which has the support oj 

Gov. John W. Bricker (ELectricat Wonrtp, 

April 17, page 143), provides for the actu] 

or historical cost method of determining 
| value of public utilities property for rate. 
| making purposes, as contrasted with the 
| 
| 





present reproduction cost new less depre. 
ciation method. George C. McConnaughey. 
chairman of the Ohio Public Utilities Com. 
mission, estimated that use of the proposed 

| new yardsticks would save taxpayers at 
least $400,000 on each major rate case, 
and would cut the time required in half, 
The proposed ‘law would permit the com. 
mission, once it has established the invest. 
ment of a utility company, to use that 
figure in future rate cases after making 
changes to cover improvements, retire. 
ments, and depreciation. Meanwhile, the 
Ohio House has approved a measure au- 
thorizing municipalities operating utilities 
to set up a board of managers to supervise 
such agencies. This measure enables the 
city of Bowling Green, Ohio, for example, 
to legalize operation of its light and water 
plants, recently purchased from the Ohio 
Northern Light & Power Co. and operated 
under board management, but without state 
sanction. 


OKLAHOMA—Governor Kerr has signed 
a bill providing for a 2 percent gross re- 
ceipts tax on rural electric co-operatives 
in lieu of other taxes. 


Recent Rate News 


Deer River Power Co.’s reduced rate 
schedule for electric service in the village 
of Copenhagen, Lewis County, and in ad- 
joining territory in the town of Denmark, 
Jefferson County, shall remain in effect 
until otherwise ordered, the New York 
Public Service Commission has ruled. The 
proceeding was instituted by the commis- 
sion on complaint of customers as to the 
rates charged by the company. After sev- 
eral hearings, the commission, in January, 
1941, prescribed temporary rates involving 
a sharp reduction to remain in effect pend: 
ing conclusion of the investigation. In 4 
memorandum on the subject, Commissioner 
Neal Brewster, who made the recommen- 
dation, concluded that the temporary rates 
ordered in 1941 were fair and reasonable 
and should remain in effect as the. maxi- 
mum rates to be charged until further 
orders of the commission. This in effect 
makes the. temporary rates permanent. 
Prior to the investigation the company 
charged residential users 9 cents per kilo- 
watt-hour for the first 100 kw.-hr., 8 cents 
per kilowatt-hour for the next hun:red 
kw.-hr., 7 cents per kilowatt-hour for the 
next 300 kw.-hr., 6 cents per kilowatt-)our 
for the next 500 kw.-hr., 4 cents per kilo- 
watt-hour for the next 500 kw.-hr., 3 cents 
per kilowatt-hour for the next 500 kw.-hr., 
2 cents per kilowatt-hour for the next 2.000 
kw.-hr. and 1.5 cents per kilowatt-hour for 
use over 4,500 kw.-hr. The temporary rate 


142 (1694) ELECTRICAL WORLD @ May 15, 1943 


dered ] 
nonthly 

jlowatt- 
of ele tri 
harge. 

emporar 
kilowatt-t 
hour for 
yse over 
watt-hour 
for non-T 


City ¢ 


order d | 
mission | 





perce nt t 
Reductil: 
ysers wi 
with a lo 


TO 


———— 


Guide 
Meter 


To the 
In th 
publish 
Applica 
Loads.” 
omitted 
In 16 
made ; 
cized ) ; 
its type 
with S 
ingly, 
made ¢ 
who ar 
additiot 
Mete 
serial 
first m 
econom 
can be 
amp. I 
ter; 3° 
meter; 
meter. 
R. A 
\lete 
Inter 


Cons 
Page 
T¢ the 


Dam 
editori 
it is o 
marke 
paze § 
be 37. 
36! Se 
up pa 
there 
pose T 


ELEC 















‘dered by the commission established a 





nonthly minimum charge of $1.25 per 
jJowatt-hour, but stipulated that 15 kw.-hr. 
ap: BBS electricity be allowed in the minimum 
709, harge. The next 45 kw.-hr. under the 
> co. Miemporary rate was fixed at 6 cents per 
ction HL jJowatt-hour and 5 cents per kilowatt- 
itces MiMhour for the next 140 kw.-hr., and for all 
sent Hse over 200 kw.-hr. at 2 cents per kilo- 
and Matt-hour. Reductions were also ordered 
and Hiifor non-residential service. 
cay Ciry or Two Rivers, Wis., has been 
has MB ordered by the state Public Service Com- 
te MR nission to apply its urban rates plus 25 
€ of MR percent to service rendered rural customers. 
es, MP Reduction in the city’s revenue from rural 
| of BR sers will be decreased about 25 percent 


- with a loss of from $500 to $1,000 annually. 
tua 
ling 
ate. 


the 


te LETTERS 


ey, 


"ETO THE EDITOR 


: Guide for Electric 


‘t Meter Application 








hat 

- To the Editor of Evrcrrica. Wort: 
he In the January 9, 1943, issue you 
of published a “Guide for Electric Meter 
i Application — Single-Phase Domestic 
he Loads.” An item was_ inadvertently 
e, omitted from the chart. 

is In 1937 the Westinghouse company 
ad made an improvement (little publi- 
te MM cized) in the overload characteristics of 


its type CA watt-hour meter. beginning 
d with Serial No. 15,000,000. Accord- 
e ingly, the following data should be 
made available so that those persons 
who are using the chart can make the 
addition: 

Meter type, W. E. & M. Co. type CA, 
serial No. 15,000,000 and over; year 
first manufactured, 1937; “maximum 
economic limit of 140 kw.-hr. per month 
can be measured economically by 5- 
amp. rated, 115-volt, single-phase me- 
ter; 375 kw.-hr. per month, 15-amp. 
meter; 1,300 kw.-hr. per month, 50-amp. 
meter, 

R. A. CALDWELL, 

\leter and Transformer Engineer, 

Interstate Power Co., Dubuque, Iowa. 


Oe Se ae 


Consequences From 
Page Number Omissions 


l'o the Editor of Evectrica Wor.p: 


Jamn it, I am not going to read your 
edtorials any more! You tell me that 
its on page 37, but there is no page 
marked 37. You want me to hunt for 
paze 36 and guess that the next must 
be 37. But there is no page marked 
36! So, I suppose you want me to hunt 
up page 35 and count from that. But 
there is no page 35, either, so I sup- 
pose T must hunt for page 34 and men- 
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Portable Generators 





The old Homelite story now has a new twist. Homelite Portable 
Generators have had plenty of experience in helping to speed emer- 
gency repairs ... and, for that matter, they're still doing it. 


But the big job now is to meet the greatest emergency of all time 
.,. the war. Therefore, all new Homelite Generators must go to the 
Armed Forces ...to help our Air Force, Tank and Signal Corps do 
their jobs better and faster. 

To meet the requirements of our fighting forces, many improve- 
ments have been added to Homelite Portable Generators. Our new 
models are more powerful, more rugged. and more able to operate 
under all conditions than ever before. And, because of this they'll 
be far more valuable to you who will get them after the war. 





as The quality of Homelite Portable Generators 
_—— 


—now produced in huge quantities — has 
earned the high Army-Navy production 
award, After the war, we'll produce as well 


for you. 


HOMELITE CORPORATION 


PORT CHESTER, NEW YORK 
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Pi 28 "A" travel 
with each “grip.” 


Eliminate much trench digging and tunneling under walks, 
drives and tracks with this powerful, 


Speeds installation of metallic conduits for lead cable. 


Templeton, Kenly & Company 


Better, Safer 


Wipe dirt and mud off screws and rack 
bars and relubricate with machine oil 
before using. 


An easy-study guide to 


fundamentals of electricity 
and standard: methods 


of wiring Just Out! 





This book offers the practical worker a thorough training in electrical wiring for every 
industrial application. It not only gives standard, economical and efficient methods for 
doing every type of wiring, but also gives the groundwork in electrical theory, action and 
application of apparatus, principles of lighting, power circuits, etc., 
intelligent and effective handling of this work. 


INDUSTRIAL ELECTRICITY AND WIRING 


By JAMES A. MOYER 
Director of University Eartension, 
Massachusetts Department of Bducation 
and JOHN F. WOSTREL 


Formerly Instructor in Electrical 
visor im Charge of 
i Eatension, wn 


541 pages, 5'/2x8, 283 illustrations, $2.75 
New Third Edition 
10 DAYS' FREE EXAMINATION 


grescennsauaceananoeInrtee ee 
: SEND THIS COUPON : 
&  MoGraw-Hill Book Co., 330 W. 42nd &t., N.Y.C. & 
. Send me Moyer and Wostrel’s Industrial Elec- 5 
§ tricity and W for 10 days’ examination on § 
s approval. In 10 days I will ‘send you $2.75 plus § 
s few cents postage, or return book postpaid. (We s 
3 pay postage if remittance accompanies order.) : 
& s 
€ s 
SN eee ee Fa SRE : 
a * 
: : 
8 Batotae ss icees ah ci Ligh b we o Ma Wea hae ee s 
* = 
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s Chir pad: Giate 5s ea oie bhi Shs phe atte eee 5 
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” * 
S Position ..du.3, .b.G. ae. te eee & 
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PRACTICAL TOPICS FROM THE BOOK 
Up-to-date com = fluorescent lighting equipment 


thaoushout the book 1s 
ical Code. 


6 syste 
Wiring in conduits and moldings 
industrial and house appliances 
Electrical generators and qanerater wiring 
ransformers and connections 
Residential lighting 5 cuulpment 
Outdoor wirin - 
ceroere goats apparatus 





surate from that. Do you really thin; 
it’s worth it? Wartime, too. 

As your page numbers are marked 
at the bottom of the page, what serio; 
harm are you afraid of that preven 
you from marking it at the bottom 9 
your editorial page? When it wa 
customary to put page numbers at the 
top of the pages, some people wit) 
more artistic sense than efficiency di 
not want the opening appearance of , 
section spoiled by a page number, by; 
even that consideration disappears ji 
the page number is marked at th 
bottom. 

Of course, this is the only such cop. 
ment you have ever heard, though tha 
does not mean that nobody else wa 
annoyed by it, but only that not to the 
point of sitting down and giving the 
editor hell for it, and asking for hell 
in return. 

A. Boyagsian, Pittsfield. Mass. 


P. S—Derar Mr. KNow.tTon: 


This is for your benefit, not for pub- 
lication, I don’t know Mr, Williams. 
I like to take liberties only with people 
I know Sincerely, 

A. Boyajsian. 


Deak Mr. BoyajJIAN: 


Re yours of the 17th inst. addressed 
to A. E. Knowlton because you are not 
acquainted with S. B, Williams. Both 
gents being absent on editorial prowl 
and, although you and I are not on 
hand-holding terms either, I take upon 
myself the responsibility of answering 
your letter in kind. 

In eighteen years of editing I have 
met many engineers. In a feeble sort 
of way I was one myself before I en- 
tered this wretched writing trade. Ful! 
many a time and oft an engineer has 
told me in simpering simulated modesty 
that he could not write. And now an 
epoch of real humility dawns! For the 
first time in my experience, and also 
I am sure in every other editor’s, an 
engineer confesses that he cannot 
count! 

“Oh frabjous day! 

Calloo, callay!” 
Perhaps I should not give way to such 
delirious glee. Maybe you are confess 
ing only that you have trouble in count- 
ing. But even that must be a tremend- 
ous lightening of the weight of egoism 
that so firmly anchors the engineering 
soul in the fog-enveloped backwaters 
of the inferiority complex. 

As to the case in hand, inability to 
count forward three numbers from 34 
absolutely precludes, of course, com: 
petence to count one number backward 
from 38. Counting backward is % 
much more difficult. 

It was no whim of the pale esthvte 
that pushed the folio identification from 
the top of the sheet to the bottom. I 
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was efficiency—the same efficiency that 
engineers adore. A better utilization 
of space available for type is accom- 
plished by having the folio line at the 
bottom. In order to avoid eye confusion 
with text and title type, the folio line 
must have a wider set-off at the top of 
the page than at the bottom. Thus it 
wastes space, and waste, so it is said, 
is an abomination to the engineer. You 
proclaim your devotion to efficiency 
and cavil at its manifestation. O, 
Pharisee! 

And it was efficiency again that left 
the folio lines off pages 35 and 36. That 
sheet is an insert, printed in total vol- 
ume for incorporation into many maga- 
zines. To have printed ELecTRIcaL 
Wortp’s folio lines on it would have 
required a separate press run, separate 
runs for all the magazines into which 
the sheet is bound. 

Is this enough hell in return? I can 
give you more if you want it. But per- 
haps I should conclude for the nonce 
and give you opportunity to gather your 
forces for counter-attack? I am mag- 
nanimous. I do so. 

Yours in verbal excoriation, 
FRANK R. Innes, Managing Editor. 


Dear Mr. INNEs: 

For a couple of fellows who never 
heard of each other until recently, we 
surely are getting acquainted at light- 
ning speed. You have already found 
out about me something the boss has 
not been able to find out in many years 
—that I cannot count. And Doc has 
been telling me things about you, from 
your letter, that even the missus does 
not know. Doc is a psychoanalyst and 
as keen as Sherlock Holmes in reading 
volumes from scraps of evidence. 

“What do you make of this, Doc?” | 
asked him, handing him your letter. 
After looking it over, he says, “Highly 
revealing. A long, uncensored letter. 
The fellow knocked the censor down to 
enjoy a spree of self-disclosure.” 

Doc has a theory that each one of us 
has a censor that keeps the subcon- 
scious in check. But the subconscious 
is crafty and frequently fools the cen- 
sor. It is also violent at times, and 
knocks the censor cold. The censor is 
fooled by jokes, witticisms, informali- 
ties and “friendlinesses,” and therefore 
these things are highly revealing about 
a person’s subconscious, according to 
Doc. 

“What did you write to him?” asks 
Doc, 

I told him. 

“Lazy and impatient, eh? You blew 
off a puff of steam then. The censor 
wouldn’t let you mail that letter and 
you fooled him by putting in that note 
to Knowlton. It was ostensibly ad- 
dressed to Knowlton, but actually ad- 
dressed to your censor, and it suc- 
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ceeded in fooling the censor, and he |y 
you mail the letter.” 

“Lay off of me, Doc, and analyze thy 
letter.” I says to him. 

“What do you make of it yourself 
Watson?” he asks. 

“Simple,” I said. “The fellow 5 
peeved at me because I criticised hy 
magazine, 

“Wrong as usual,” he :says. “This 
man is not angry at you. He is deljr. 
ously jubilant, and he is grateful t 
you. If you were in New York he 
invite you to lunch.” 

“Yeah, jubilant because he thinks he 
got something on me,” I says, 

“Not on you, on an engineer, any ep. 
gineer. You merely represent the engi. 
neering profession to him,” he says, 

“You mean this fellow has got 4 
grudge against engineering?” I ask. 

“Exactly. Some time in the past ep. 


| gineering inflicted a wound—a trauma 


—to his subconscious, and it has not 
healed up yet. That trauma has been 
nursed secretly, and every now and 
then it comes out in the open when 
the censor is fooled or knocked down,” 

“Where do you find all that, Doc?” 

“The man is jubilant because engi- 


| meers can neither write nor count. A 
compensation to his inferiority complex. 


Through a slip of the pen, he admits 
that there is an inferiority complex. 0f 
course, he assigns it to you, but a psy- 
chologist knows all the tricks which the 
subconscious use so as to get expres- 
sion.” 

“But why has he got a grudge against 
engineering?” 

“We don’t know the exact incidents 
Once upon a time he was an engineer, 
probably a better-than-average engineer, 
Now he isn’t. Why? Because he did 
not obtain in engineering the success 
he wanted, As he was ambitious and 
energetic, that left a wound in his sub- 
conscious. He drifted into the publicity 
end of things where he made, a. better 
success, though he received a wound 
there, too. In publicity two things 
count: One is ability to write, the other 
is getting the news. He got rebuffs in 
writing, which hurt him; but he was 
successful in getting the news because 
he was an aggressive mixer and news 
getter to a degree which his friend: 
would applaud and his enemies con- 
demn as overaggressive. Through that 
he advanced to his present job, which 
is highly compensatory to his two in- 
feriority complexes—inability to shine 
as an engineer and as a writer, (om: 
pensatory to his engineering complex, 
because he necessarily hires enginvers. 
and compensatory to his writing com 
plex because he hires editors. I bet you 
a cookie that he sometimes makes :rbi- 
trary trivial changes in what his editors 
write, as if to say, ‘You fellows will 
never write a perfect editorial without 
my help.’ His subordinates of course 
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tell him that his suggestions are a great 
improvement, and so he is happy for 
the moment, but the wound is not com- 
pletely healed. You could not take that 
man away from his present position to 
another kind of a job by offering him a 
generous raise.” 

“Doc,” says I, “where do you find all 
that? You’re letting your imagination 
run wild.” 

“What point, for instance,” he says. 

“This for instance, that he was a bet- 
ter-than-average engineer?” 

“It takes only a little energy, not 
brains, to be a better-than-average. en- 
gineer, and he has the energy,” answers 
Doc without so much as a wink. 

“Where do you find that he did not 
shine as a writer and it left a trauma 
in his subconscious?” 

“Three facts, of which any one alone 
would be sufficient evidence,” he says. 
“First, he is jubilant that engineers 
cannot write by their own admission; 
second, he is challenging you (an engi- 
neer who is known not to be able to 
write) to a writing duel; third, the liter- 
ary quality of his letter.” 

“T can understand the first two,” I 
answered, “but not the third. I think 
his letter exhibits a good deal of liter- 
ary atmosphere. He starts with a phrase 
of sex appeal such as hand-holding 
(that must have made his steno blush) ; 
then he breaks into poetry, and then 
the letter ends with a climax in which 
I am challenged to a writing duel. I 
couldn’t write as well.” 

“That you couldn't write as well does 
not prove that he can write well,” says 
Doc, without lifting a brow. 

“Drop that,” says I. “Where do you 
find this overaggressive business?” 

“Well, his entry into this personal 
correspondence is great sociability 
through friendly eyes, overaggressive- 
ness through critical eyes. He has a 
good excuse, of course. Then consider 
the slip of the tongue where he refers 
to his editors as being out “prowling.” 
He is joking, of course, but you know 
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(yr ought to know by this time) how 
revealing jokes can be when coupled 
with other evidence, because jokes eas- 
ily slip by the censor. I should venture 
a guess that the strongest feature of his 
engineering magazine is the complete- 
ness and promptness ef its engineering 
news, coupled with a relative shallow- 
ness of engineering theory.” 

“That’s right, Doc,” says I, “you are 
simply marvelous, Everything is all 
clear to me now. Tell me, though, what 
should I write to him?” 

“Write him something nice, because 
he has nothing against you personally. 
and he wishes to make friends with you. 
Ignore his bark.” 

“| understand it now,” says I. “I am 
not angry at him any more, If he were 
here, I’d invite him to dinner. I’m sorry 
for a man with two traumata in his sub- 
What soothing thing can I 


consc1ous, 
tell him?” 
“You ought to know by this time that 








Y 





he likes to get something on engineers. 
So, confess to him that, let us say, en- 
gineers—you for one—are lazy. And 
that would be true. Meanwhile, this 
case will make another interesting addi- 
tion to the many examples in my forth- 
coming book on “Fooling the Censor.’ ” 

So, my dear Mr. Innes, I confess to 
you that engineers—I for one—are lazy. 
so lazy that we go into all kinds of 
trouble to avoid a little labor. For in- 
stance, one lazy engineer, who thought 
it too much work to add, invented the 
adding machine. Others, too lazy to 
multiply, invented the slide-rule and 
the multiplying machines. Still another 
one, too lazy to write long-hand, in- 
vented the typewriter. The engineer 
thinks other people are lazy, too, like 
himself, and he has filled the world with 
labor-saving machinery, A man who 
works hard to avoid some little labor 
could also rightfully be called crazy. 
So we have a fuller indictment against 
the engineer: 

He cannot write. 

He cannot count. 

He is lazy. 

\nd is crazy 

but, man, he is the creator of the 
modern world, 

Yours in deep sympathy, 
A. BoyasIAN. 


Sylvania Opens Sales 
Office in Philadelphia 
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Liberty Building at Broad and Chest- 
nut Streets, Philadelphia, effective 
June 1. Garlan Morse will be manager 
of the new division, embracing metro- 
politan Philadelphia, eastern Pennsy]- 
Vania, Delaware and adjoining sections 
ot New Jersey. 
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sick leave 


hunting and fishing areas in the world. 


P-6588, Electrical World 
68 Post Street, San Francisco, Calif. 


OUDOGEOEDEOODOROOROREGEDOREER ARADO ADEDoONenEDOnAEDAeeseNeeReneNesAseoeaoeDENeesessEess: 


SULDODORORGEOE SEE CODOURORORSORENEROSCROE GOED EDGGEOAEORORAR DOOR DERREReCDEREReD OA Rte DOeeTER: 


MUDOONENTORENGRDAA DEEN EOGEDeonenEO ROA ELEnet eos eNseaeeen 





eeeeoeenrroceeracs 
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Wanted: Superintendent of Power 


Essential food production ind in lower Michi- 
gan & man with experience supervising 

lb. pressure or hi, . 
deferred, opportunity for advancement. 
Send particulars regarding positions held and sal- 
aries received; include picture, All correspondence 


confidential. 
P-546, Electrical World 
620 North Michigan Ave., Chicago, Tl. 
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WANTED | 


ELECTRIC 
MOTOR ENGINEER 


3 

i A large md ret oceeniendion wants an eleetrical 
engineer with lence in electrical fractional 

= horsepower field, Work involves knowledge of de- 
sign, production and costs in connection with small 
eae ee a Bo vaee of vs proms tang ihe 
manen on evelopment and testin. ra- 
tory. Should be college graduate and ‘Graft exempt. 

: In ee oo. sm a cen age, ee: 

salary expected. replies will 

held in strict confidence, Those 


: tC) at thei 
| highest skills in war work not considered ae oF 


P-544, Electrical World 
520 No. Michigan Ave., Chicago, III. 





for being aggressive merchandisers. 


tion and ideas. 


AORORRRRRDERCRRSODDOREEGCREDGEORERERGREReReeRE DORE DODeeeteOeseDOReesEsEOES 


organization. 


had always hoped for. 


SUOEREORORERETORE DR ReERENONOCoEDEeReRADoeeesoeeeeoRCEOneeES 


1943 





To A Research Engineer with Ideas 


We are a relatively young but fast growing concern in the Middle West, 
specializing in transmission and distribution equipment. 
but most modern plant and a fine research department. We flatter ourselves 


We are looking at present for an electrical engineer of resourcefulness to 
help us in the design of new equipment for the electrical utility industry. 
He should have some practical experience but mainly a lot of sound imagina- 


To such a man we can offer a very satisfactory income, an excellent oppor- 
tunity for promotion and a permanent connection with a financially strong 


If you feel you meet these qualifications and if you are not now in a full 
time war job, we wish you would write us. 


P-547, Electrical World 
520 N. Michigan Ave,., Chicago, I11. 





POSITION VACANT 


DIVISION MANAGER—A company which has 

conformed to the intregration definition and 
is operating in a prosperous, rapidly growing 
territory desires an experienced division mana- 
ger capable of taking complete charge of 
operating division containing approximately 
21,000 electric customers. Knowledge of and 
experience in all phases of utility operations 
is essential with special emphasis upon ability 
to understand poopse and to operate in a 
manner sympathetic to the public interest. 
Prefer a man at least 40 years of age, ex- 
perienced in utility operations in the South 
or Southwest, Territory contains good schools 
and colleges and living conditions are excellent, 
This is a permanent position with a solid 
company and should provide a lifetime of work. 
P-539, Electrical World, 620 N. Michigan Ave., 
Chicago, Ill 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 83 years’ reeognized standing 
negotiates for high salaried supervisory, tech- 
nical and executive positions, Procedure will 
be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
tion. Retaining fee protected by refund pro- 
vision. Identity covered and present position 
protected. Send for details. R. W. BIXBY, Ine., 
262 Delward Bidg., Buffalo, N. Y. 








POSITIONS WANTED 


eae te ipnr ee years experience in Power 
0 


plant h steam and Hydro. Would like a 
position as manager or assistant manager of 
Hydro plant either private or municipal owned. 
Can give best of reference. PW-540, Blectrica! 
World, 330 W. 42nd St., New York, N. Y. 


OPERATING SUPERINTENDENT. Experi- 

enced in Operation, Construction, Design, 
Maintenance and Research, Twenty-five years 
Public Utility Field, Age 61, married, qne 


child. Desire permanent location. PW-543 
proorriess World, 620 N. Michigan Ave., Chi- 
cago, 


ELECTRICAL DRAFTSMAN: Squad Leader, 
Draft Exempt, Executive Ability, 20 years 
experience in drafting, Design and Field Con- 
struction on Generating Stations, D.C. Recti 
fier Substations, Control Wiring, Line Construc- 
tion—Distribution and Transmission, Indus- 
trial Control and Switchboards—can supply 
references from present and wae employers— 
Desire Position with Post ar Possibilities. 
Willing to travel anywhere. PW-548, Electrical 
World, 330 W. 42nd St., New York, N. Y, 


OCR OGRE DENS eb ODO SEESEER ERED FEES E: 
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We have a small 


We might have just what you 


FAUeuevennennsnensnecseesesneensneneneneneecesennensnesencenenserseeeneensscanencecasonconsececnesoesssnenoodnoanecccceneceenennonnnennsneeeenssessensoasensnsacocnsescneceoncegooecsceeserscensnscessaeneeenseseescecenee® 


(Additional Employment & Business Opportunity Advertising continued on the following page) 


(1701) 149 
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G SEARCHLIGHT SECTION @ 


WANTED 


SALES ENGINEER 


Unusual opportunity for electrical en- 
gineer to sell high frequency heating 
equipment involving industrial appli- 
cation engineering on essential war 
work. 

Permanent position with unlimited 
future at substantial salary. Give com- 
plete information regarding age, edu- 
cation and experience. Address 

SW-545, Electrical World 
520 No, Michigan Ave., Chicago, IIl. 


OCCORER DELS ERODED CORED EEL ERAS EERE DORETESRORCeTEREE DOC teSesEseS. 





APOSROEPRSE DONOR A EON DONE NOR ETER ODER AEEOETSEREROLECEne OBERT EONORTUONe Rees eeeReRAsOnE SH enEnoNOTEOOEE EE TOS, 
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eennenes 
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Cennecnecnceescenseesenecnscsceonceseneses: 


POST-WAR COLLABORATION: 
British Engineering Company having three factories 
(light, medium, heavy) desires to collaborate with 
American Manufacturer/s for post-war production. 
Presently occupied electrical accessories, heavy air- 
blast switchgear, welded fabrications, and aircraft, 
Alternative lines of production to the above, Plastics, 
Air-conditioning, Small Compressors. Prepared to 
receive applications for spare time Electrical Engi- 
neering correspondent. Apply Box C 3058 c/o. 
W. H, Smith & Son, Ltd.. Manchester 3, England. " 


aneee 





FOR SALE 


(additional For Sale ads on opposite page) 


Oy 






Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries, 
Transformers, Motors, Com- 
pressors, etc. 


Service backed by 38 years’ experience 


BREW, WOLTMAN & CO. 
a 


eHeseoaeeenonseesseenansseneecenecesessesssesceessnnn: 


30 Church St., New York 


CUOOREPOGEEDDOOSORE ER EODeOeDeDOROE DORON SOEeNSORORSODEDADEDR ACEO REA RO ROH ORReEenecEoeRcecoeeaeeeneesoesers! 
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150 (1702) 


1 Ruston-Hornsby horizontal (310 rpm) 4 cycle, 
continuous duty, 34/38 BHP cap. with 23/26 KW 
(29/34 KVA) 3 phase, 120/208 V_ generator with 
direct connected exciter and slide base. 

1 newegg | horizontal (320 rpm) 4 cycle, 
continuous duty, 28/31 BHP cap. with 18/21 KW 
(22/25 KVA) 3 phase, 120/208 V_ generator with 
direct connected exciter and slide base. 

Above is complete with automatic voltage regu- 
lators, complete switchboard, water pump, safety 
devices, alarm system, automatic oil system, filters, 
etc. Equipment installed new in 1941; used slightly 
over one year. 

TRANSFORMERS FOR SALE 
3 phase, 2 to 1 ratio; 


DIESEL ENGINES FOR SALE 


3 Pennsylvania 25 KVA, 
rebuilt within past month. 


No Priority Necessary 
ECONOMY GROCERY STORES CORP. 
Engineering Department 
100 Business Street Hyde Park, Mass. 


f 
: 


AOODEEOULOROLEODORREOAEDOGORGEDORORDERO ROE OOEOECRESERORDOROEDEROGRGOROEDEGOREADEOOROOO DODD EREOOOOROEROOD. 


SYNCHRONOUS MOTOR 


5000 Kv-a. 25 cycle, 3 phase, 300 R.P.M., 
13200 volts, horizontal type synchronous 
condenser with belt driven exciter and 100 
HP. starting induction motor, and high 
pressure oil pump for bearings. i 
Originally part of 25/60 cycle frequency 
changer set and presumably can be used 
as either generator or motor. i 
= 
: 


FOR SALE | 


For further information apply to Purchasing Agent 


THE HYDRO-ELECTRIC POWER 
COMMISSION OF ONTARIO 


620 University Avenue Toronto, Ontario 


EUEDOROD OD OSEOOOD ORDER ODOHOROSOOD ERS ODGRDEDOSTROREESERDSOSTIOSSOLERDOGERESEOEERODESEREOESOD ONE ROESOEREOOO LEDER DEGENERES ORE ROO EEE DH HOODE ODED DOOD DSN ED ORDER EEROR EDEN ERERER SOONER ORE STEED y: ‘nnn, 
: 
i 


SALES ENGINEERS WANTED 


W ITH electrical engineering background and knowledge of electrical 

distribution practice. This opportunity will be of permanent na- 
ture and is with a leading manufacturer in the electrical distribution 
manufacturing business established on a national basis. Successful 
applicant will act as specialist working with company representatives 
now well acquainted with utilities and other customers. Location, 


Middle West. 


eer 


Address SW-49, Electrical World, 520 N. Michigan Ave., Chicago, Ill, 


: 
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WANTED 
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—~TRANSFORMERS- 
TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 





Poeeecescceossceseenes, 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Prices quoted on request. 


THE ELECTRIC SERVICE CO., INC. 


"AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
STATION M Since 1912 CINCINNATI, OHIO 


sDOUNOE DED ES FORE DRO RSESRERAAMRReDO DEL EoLecenseNeeeeeeenonssecesen sees! OGROLEDOOOAASEDORSEEDEOOSENGEDONDSEROEOREDOSReODeR ODOR Ne NEDDOeRORDeDsooenootONSeeeseeereT 
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Testing Meters Needed 
For War Service 


We need high-quality, portable indi- 
cating instruments for the testing of 
electrical equipment for U. S. Navy. We 
will buy, or rent for the duration, the 
following instruments having “4% ac- 
curacy. 


A-C Dynamometer-Type Volt- 
meter, for 0-500 volt service with 
or without external resistance 
box; 

Polyphase Power Factor Meter; 
Polyphase Wattmeter, 5-10 
ampere coils for 500 volts; 

D-C Millivoltmeter, 0-100 M.V. 
scale; 

D-C Voltmeter, 0-300 scale. 


If any engineering schools have spare 
instruments to rent, we will guarantee 
to return them at end of our contract 
period in good condition or to replace 
with new instruments of equal quality. 


I-T-E Circuit Breaker Co. 
501 No. 19th St., Philadelphia, Pa. 
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there is anything 

you want... 

that other 
readers of 
this paper 
can supply 


you don't want 

that other 
readers can | 
use, adver- | 
tise it in the 
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SEARCHLIGHT 
SECTION 





WANTED 


HYDRAULIC TURBO-GENERATOR 


Preferably 110 foot head, 5000 K.W., 3 phase, = 


eeeseesecnecsees, 


60 cycle, with switchboard, etc. Will consider offers 
of any part or anything over 2500 K.W. 


W-550, Electrical World 
330 West 42 St.. New York City 
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ELECTRICAL WORLD @ May 15, 19843 







}— 2100 ll 
1-943 HI 
1-720 HI 
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D C MOTORS 
HP Make Type Volts Speed 
0 Whase. 550 330 
50 G.E, MPC 550 130 
Se s00 G.E MPC 600 600 
p 25 G.E MPC 500 130 
a 00 G.E, MPC 650/900 
es, 00 Whse. 250 150/275 
eS 50 GE. MPC 230 
s 300 G.E. DMC 230 400/600 
h- ” Cr. Wh. CMC 230 1150 
; 00 GE. MPC 230 275/550 
= 70 Whse. 250/400 
I 250 Al. Ch 230 525 
- 00 Whse. x 230 400 
s 175 Whse. 250 150/525 
= 50 G.E, RC-19A 230 800/1000 
= 150 Whse SK-201 230 300/900 
1 150 GLE. MPC 230 250/450 
a 125 G.E. CO-1832 230 625 
,— 120 Whse. SK-180 230 720 
4 100 3.E. LC- 230 1200 
I- 100 Al. Ch. 230 950/1150 
2 100 G.E. RC-19 230 575/720 
l 75 G.E. LC 230 500/1000 
1 75 Whse. SK 230 5/ 
oad 60 El. Dy. 258 230 525/1050 
3— 0/60 Cr.Wh. 65H 230 500/1000 
Roe 50 GLE, RC-16 230 650/815 
TRANSFORMERS 

KVA Make PH Type Voltages 
3 1000s Pitts 1 OISC 2300 /4600x575 
3- 1000 G.E. 1 HKDD 13800x2300 
3—'3 320 EGE. 1 H 13200x2300/575 
2—) p200 Whse 1 SK 6900x230 /460 
3 £200) GLE. i H 26400x115/460 
3 100 Whse. 1 OLse 13200x250 


GEAR UNITS 
}— 2100 TLE Whse., L800/375 RPM, 
1-943 HP GE 5306/1200 RPM. 
1-720 HP DeLaval 3600/600 RPM, 





MOTOR GENERATOR SETS 
3 ph. 60 cycle 


1—1500 KW GE 600 V. DC, Gen. de. to 2100 HP 
6600 Vv. Syn. Motor with exciter. 
i—500 KW GE 600 V. DC Gen. d.c. to 700 HP 


2200/13200 V. Syn. Motor with Exciter. 
250 KW GE 250 V. Gen. «dc. 
Syn. Motor. 


TURBO GENERATOR SET 


1—-500 KW, Whse. 625 Kva., 440 V., 3 ph., 60 cy. 
3600 RPM with Parsons 145/175 lb. condensing tur- 
bine complete with jet condenser and accessozies. 

1—500 KW, G.E., 625 KVA, 2300 V., 3 ph., 
generator with Curtis 4 stage, 
turbine complete with condenser, etc. 


ROTARY CONVERTERS 
60 cycle 


720 RPM 650 V. 
transformers and panel. 


2—1500 KW, Whase. 
phase, 33000 V. 
—1250 KW, G.E., 
KVA, 3 ph., 2300 V. Transformers and Panels. 
2—750 KW, Whse. 
6600/11000 volts Transformers and Panels, 
—750 KW, Whase. 
phase 6600/2300 V. Transformer and Panels. 
1—-375 KW, Whse. 1200 RPM 250/275 V. DC 
2200/6600 V. Transformer and Panels. 
i—300 KW, G.E., type HCC, 
Vv. AC 6 ph., 1200 RPM. 


_ 


— 


25 cycle 

8-—1500 KW, G.E., 225/275 V. 

with 1600 KVA, 3 ph. 
Panels. 

1—500 KW, G.E., 

KVA 3 ph, 6765 volt Transformer and Panels. 


What are your requirements? 


units up to 5000 kw 


available in stock. 


OY 6S 888 ee Eee n Cte 


MOTOR—3 PHASE 60 CYCLE 
15000 ampere, 6 volt, Hanson-Van Winkle 
1-2000 ampere, 6 volt, Hanson-Van Winkle 
1--1500 ampere, 6 volt, Hanson-Van Winkle 
1—500 HP, 900 RPM, 440 volt Lincoln slip ring. 
1400 HP. 514 RPM, - volt, ae ., Slip ring. 
1—335 HP, 600 RP’ 

1—300 HP, 720 R 

1- ~250 HP’ 514 RPM, 
1 0 PM 
1 

1 


, 900 
2— 75 HP. 1200 RPM, 2200 volt, G.E., vertieal. 
MOTORS—D. C. 230 VOLTS 


2—450 HP, 400 RPM, General Electric MPL. 
1—250 HP, 760 RPM, Electro Dynamic 
2—150 HP, RPM, Westinghouse, SK 
1—150 HP, 75@ RPM, Eleetro Dynamic 
1—125 HP, , Westinghouse, SK 
1—100 HP, G.E., 575 RPM. 

1-100 HP. 625 RPM, G.E. 

] 


- 65 HP, 1000 RPM, G.E., type RC. 
50 Hr. RPM, Westinghouse, type SK. 


TRANSFORMERS 

400 KVA, G.E., 4156-240/480 v., meats taps, 
300 KVA, Pittsburgh, 7800/440 vo 
250 KVA, General Electric 4600/2900 720/440 
200 KVA, General Electric 2200/220/440 
£00 KVA, G.E., 2200-220/440 volts 
150 KVA, G.E. 33,000 2300/4000 Y. 
100 KVA, Westinghouse, 11,430/250 volts. 
-100 KVA, G.E,, 2200-220/110 volts 
1—100 KVA, Pittsburgh, 1375/2750-110/220 volts. 

100 KVA, Westinghouse, 13200 250 volts. 

75 KVA, General Electric 2200/220 440 


tone 


cote 


| 
| 
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“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
First 
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MOTORS GENERATOK SETS 
1—-750 KW, 250 volt Allis-Chalmers synchronous 
1— 35 KW, 125 volt Electric Machinery sq. cage 


MOTORS—VARIABLE SPEED 230 VOLTS 
1—750 KW, 250 volt Allis-Chalmers synchronous 
1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electro Dynamic. 
HP, 600/1200 RPM, General Electric. 

HP, 500/1500 RPM, Westinghouse. 
1—35 HP: 350/1050 RPM. Electro Dynamic. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic, 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP; 450/1800 RPM, Crocker Wheeler. 


ALTERNATORS 
1—625 KVA, 3600 RPM, 600 volt, G.E. 
1—250 KVA, 720 RPM, 230 volt, G.E. 
1—225 KVA, 514 RPM, 600 volt, Westinghouse 
1—200 KVA, 3600 RPM, 240 volt, Allis Chal. 
1—62% KVA, 3600 RPM, 220 volt, Allis Chalmers 


TURBO-GENERATORS 
» Bade Terry dual bleeder condensing Turbine 


nly. 
1— 500 KW, G.E., 3 ph., 60 cy., 480 volt, bleeder. 
1—375 KVA, Westinghouse, non-condensing. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
1—200 KW G.E., 3 ph., 60 cy., 220 volt, cond. 


ENGINE GENERATOR SETS 
1—150 KVA, General Electric Generator, Ames uni- 


flow engine. 
1—62% EVA, Westinghouse Generator, Fairbanks 


Company engine. 


Complete Line of A.C. and D.C. Motors and Generators 
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FOR SALE 
COMPLETE DIESEL ELECTRIC POWER PLANT 


2—35 KW 
tric—Buda-anova. 240 V Storage 
Auxiliaries, Switchboard—Appurtenances, 


72 K.V.A. AC-DC M. G. Set 





15, 1943 


GO ey. 
150 pound condensing 


720 RPM 250 V. DC with 137 





120-240 V D.C. 1200 R.P.M. Ideal Elec- 
Batteries—All 


to 375 HP—2200 V. 


DC with 3-single 


5 


Apply 734 Eighth Ave., N. Y. C., N. Y. 





1200 RPM, 600 V. DC with 2500/ 
720 RPM 250 V. DC with three 
with 


1200 RPM, DC, 600 


DC Booster type cach 
6765 volt Transformers and 


225/275 DC Booster type with 500 
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fd @ SEARCHLIGHT SECTION @ 
SUCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 


COMPANY 










A. C. MOTORS 
3 ph. 60 cycle 


Synchronous 

HP Make Type Volts Speed 
1— 500 G.E, TS 440 36 0 
I1— 250 G.E, ATI 220 450 
1 225 G.E, ATI 240 600 
1— 200 Whase. 0 514 
I— 150 G.E. TRB 220x440 450 
1-- 150 Whse. G 2300 900 
I— 150 Whase. 2200/550 1800 
1— 125 G.E ATI 240 257 

Slip Ring 
1-— 800 Al. Ch. 440 885 
1— 600 G.F. IM sop 900 
1— 450 Whse. CW 22 875 
1— 400 G.E. MT 50/440 300 
1— 400 Al. Ch. 505 
I— 400 Al. Ch. 1200 
I— 350 G.E. IM sig 257 
1— 300 G.E. 2300 585 
1— 250 G.E, MT-410 2300 400 
1— 250 G.E. MT 4000/2300 257 
2— 200 Whase. Cc Ww 2200 514 
Squirrel Cage 

1— 500 G.E, 1-17B 2200 695 
1— 300 Whse. CS 550 580 
2— 300 G.E. 1K 2300 600 
1— 300 Al. Ch. 2200 ~* 1160 
1— 250 Al. Ch. 220/440 1150 


SINE WAVE SET 


7E 3 unit, 
750/1800 RPM, 230 V. DC 
1800 RPM—3 ph., 60 cy. 
V., 1800 RPM, 3 ph.. 


Main unit 
5/35 HP. 
KW-—-220/110 V., 

Ref. Gen.—5 _ KW—30/18 
with stator «hifting.. 

Complete with Exciter Set, 

and accessories, 





a 


INC. 





“OPPORTUNITIES! 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies. 


AOWION2 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


AOI 


Send for new list,... to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York, N. Y. 
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1000 KW Frequency Changer Set 


25 to 60 cycles 
60 cycle unit—4150 V, 25 cycle unit—9000 V 
Complete with starting equipment 


IRON & STEEL PRODUCTS, INC. 
13438 S. Brainard Ave. Chicago, Illinois 
“Anything containing IRON or STEEL" 


SAecnecnenesenconsectseusreucueuseseenesgs 
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4 Brg. consisting of motor 
Gen.—15 
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60 ev., 


Voltage regulator, panels 





eeeceeeesneneeeeees. 
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Browning Laboratories, Inc....... 103 
* Burke Electric Company.......... 115 
*Burndy Engineering Co........... 43 
*Bussmann Mfg. Co. .......... 104, 105 


Chapman & Company, Inc., A. D. 116 


Cheney & Ci, BOW. ith. cece 148 
Columbia Engineering Corp. ..... 148 
Combustion Engrg. Co., Inc.....40, 41 
Cooper & Co., Inc., Hugh L....... 148 
Copperweld Steel Co.............. 37 


*Cornell-Dubilier Electric Corp.... 47 
*C-0.Two Fire Equipment Company 126 
Crescent Tool Co. 23 


Ne ee Ser a ee 148 
Day & Zimmermann, Inc.......... 148 
Deutschmann Corp., Tobe........ 123 
Directory of Engineers........... 148 
Doolittle Radio, Inc.............. 138 
*Dow Chemical Company, The.... 117 
*Dunn, Ine... Struthers............ 36 
Ebasco Services Inc.............. 148 
Electric Storage Battery Co........ 42 
Electrical Testing Laboratories Inc. 148 
Elliott Company ................ 6 
Engineers, Directory of........... 148 
*Fargo-Rite: 66.0) 2. ahs Ee 137 
Federal Electric Products Co...... 133 
Pergucon, BH. Baciivgus...ossconss 148 
*Fibre Conduit Co., The........... 112 
*Fleur-O-Lier Manufacturers ...... 108 
Foley Construction Corp., Robert E. 148 
Ford, Bacon & Davis, Inc......... 148 
Fowle & Co., Frank F............. 148 
Frigidaire Division of General 
WHMGEE. ons coke coca tye ee 113 
G & W Electric Specialty Co....... 32 
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Harper Co., The H. M............ 122 
*Hazard Insulated Wire Works.... 4 
Henkels & McCoy................ 148 
Homelite Corporation ........... 143 
Hoosier Engineering Co........50, 148 
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*Imperial Porcelain Works....... 145 
Indiana Steel & Wire Co......... 130 
Ingersoll-Rand Company ......... 
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*1-T-E Circuit Breaker Co.. Phied Cover 
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National Electric Products Corp... 52 
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Pittsburgh Reflector Co. .......... 114 


*Railway & Industrial Engineering 
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Recording & ‘Statistical Corp..... 148 

*Reliable Electric Co.............. 140 







Remington Rand Inc. ..........., 4) 
Rome Cable Corp. ............... Ys 
*Rusgreen Mfg. Co................ 1 
Sanderson & Porter.............. l 
Sargent & Lundy ........  ....... 14) 
Scheidenhelm, F. W.............. 4 
Schweitzer & Conrad, Inc......... 3 
Searchlight Section....... 149, 150, 15) 
*Seyler Manufacturing Company... }(} 
Sede OT Ee cy crcccveisicrcd a 1 
Simplex Wire & Cable Co......... 3 
Slater Electric & Mfg. Co.......... , 
Square D Company.............. 101 
*Stackpole Carbon Co.............. FT) 
*Standard Transformer Co...... 14, 5 
*Sticht Co., Inc., Herman H........ 14 
Stone & Webster Engrg. Corp...... 18 
Same TNC, occ cedececdcthauihn Ty 


*Sylvania Electric Products Ine.... 


Templeton, Kenly & Company.... 
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Thomas & Betts Co. Inc., The.... 
Timber Engineering Co.......-... 


*Victor Insulaters, Ine............. 


Wagner Electric Corp............. 4 
Welsbach Engrg. & mat. ae 148 
* Westinghouse Ftec. Co. 
12, 22, ‘a ss % 118, 119 
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SEARCHLIGHT SECTION 
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% These companies have supplied additional buying information on 
their products in the 1943 edition of the Electrical Buyers’ Reference 
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On PRESENT DAY d-c systems with 

generators, converters or rectifiers con- 

nected in parallel, fault currents rise so 

rapidly that serious damage may be done 

before a conventional circuit breaker can limit the cur- 
rent. Ordinarily the circuit breaker will open in 3 cy- 
cles, in special cases in 114 cycles, but with fault cur- 
rents rising at a rate of several million amperes per 
second, such opening times permit flash-overs to burn 
brushes and brush-holders. Damage is done; produc- 
tion is stopped for repairs or replacements. 


ULTRA-FAST OPENING IS THE 
ANSWER 


The way to protect a system against the effects of rap- 
idly rising currents is to hold the peaks to safe values. 
I-T-E does this with fast-opening circuit breakers. 
The Type FB circuit breaker, illustrated, has opening 


AN D 


This ultra-high-speed circuit breaker 
Te eT Sete met hse chs Mott eee el 


to dangerous values. 





MACHINES 


characteristics which limit currents within 2/5ths of a 
cycle (60 cycle basis). 


IMPORTANT SAVING OF MATERIALS 


When high fault currents are to be encountered, bus 
structures must be built with heavy conductors and 
heavy bracing. On the other hand, when peak cur- 
rents are kept low by ultra-fast circuit breakers, much 
metal is saved; buses are much simpler. 


HIGH-SPEED CIRCUIT BREAKERS 
HAVE PROVED THEIR VALUE 

I-T-E has high-speed circuit breakers in service. They 
are new but their record is well-founded. Our engi- 
neers will gladly tell you about them. 


AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 































sands of Kuhlman Transformers§ 
have proven their abilitya 
to stand up on the job « 


There isn't a state in the union in which Kuhlman Transformers are not «n the 
job—distributing power 24 hours a day, in all kinds of climates. in all kinds 
of weather 365 days a year. Kuhlman Transformers have proven over a period 
of forty-seven years that they have what it takes to stand up on the job. The 
Kuhlman B.I. (Bent Iron) core results in lower exciting currents, reduced weigh 
and better all-around operating characteristics. The copper bearing steel tanks 
effectively resist the havoc of rust and corrosion. The pockets for primary and 
secondary bushings, pressed into the tank. protect the bushing seats from the 
weather. And both primary and secondary bushings are sturdily constructed 
to prevent breakage. 


In fact, each component part of a Kuhlman Distribution Transformer is designed 
and built to take more punishment than it will ever be subjected to in actual 
service. 


In addition to Standard Distribution and Power Trans- 
formers, Kuhlman builds a complete line of C.S.P., 
Saf-T-Kuhl and Dry-type Transformers and Line Reg- 
ulators. Write today for complete facts about any or 
all of these Kuhlman products. 







ELECTRIC ced 
BAY CITY, MICF 





